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Foreword 


The United States Strategic Bombing Survey was established by | 
the Secretary of War on 3 November 1944, pursuant to a directive 
from the late President Roosevelt. 

The officers of the Survey were: 


Franklin D'Olier, Chairman. 
Henry C. Alexander, Vice-Chairman. 


George W. Ball, 
Harry L. Bowman, 
/ John K. Galbraith, 

/ Rensis Likert, 
Frank A. McNamee, Jr., 
Paul H. Nitze, 
Robert P. Russell, 
Fred Searls, Jre, 
Theodore P. Wright, Directors. 
Charles ©. Cabot, Secretary. 

The Table of Organization provided for 300’civilians, 350 
officers and 500 enlisted men. The Survey operated from headquarters 
in London and established forward headquarters and regional headquar- 
ters in Germany immediately following the advance of the Allied 
arnies, 

It made a close examination and inspection of several hundred 
German plants, cities and areas, amassed volumes of statistical and 
documentary material, including top German government documents; and 
Conducted interviews and interrogations of thousands of Germans, 
including virtually all of the surviving political and military 
leaders, Germany was scoured for its war records which were found 


426257 
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sometimes, but rarely, in places where they ought to have been; some- 
times in safe-deposit vaults, often in private houses, in barns, in 
caves; on one occasion, in a hen house and, on two pases soe ‘dn 
coffins. Targets in Russian-held territory were not available to the 
Survey. 7 

| Some two hundred detailed reports were made. During the course 
of its work, the Survey rendered interim reports and submitted 
studies and suggestions in connection with the air operations against 
Japan. 

While the European War was going on, it was necessary, in many 

cases, to follow closely behind the front; otherwise, vital records 
might have been irretrievably lost. Survey personnel suffered 


several casualties, including four killed. 


The Survey studied the effects of the air attack on Japan and 
further reports. have been submitted to the Secretary of War and the Sec~ 


retary of the Navy. 
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CHAPTER ONE 
INTRODUCTION 


MAJOR CORTEZ #F. ENLOE, JR., MEDICAL CORPS, AUS 


This is a report of the manner in which Allied 
air attacks on German cities and industries in- 
fluenced the health of that country. The informa- 
tion presented and the conclusions arrived at are 
the result of a health survey in Germany by a 
Sroup of American scientists in medicine and re- 
lated subjects during the closing days. of the Euro- 
pean war and for some months thereafter. 

There was no precedent for accomplishing the 
task to which we were assigned, for until this mis- 
sion was undertaken there had never been an evalu- 
ation of the effects of military operations on an 
enemy civilian population. This was an investiga- 
tion of an entirely new order. In the careful check 
they maintained on the reactions of the people dur- 
ing the war, the German government had not 
Studied the effects of the strategic air offensive as 
distinct from the rigors of war as a whole. Simi- 
larly, the British took few steps in determining 
the effects of bombing of their own cities, although 
various individuals in Britain did make semi-official 
Studies of what had happened to the people as a 
result of the raids by the Luftwaffe. We were, there- 
fore, working largely in the dark in an attempt to 
Study the health of an enemy population as it was 
affected by the most potent weapon in total war, 
the air attack. 

In this investigation of the American, British, 
and French occupation zones of Germany we en- 
countered no evidence of Allied effort to break the 
health of the German people. Nevertheless, the 
bombing razed hospitals to the ground and created 
Conditions which interfered with the maintenance 
of good health. In effect, the average inhabitant of 
the German cities was placed in the same position 
as the soldier on the battle field. The events in the 
air succeeded in greatly lowering the standard of 
health throughout Germany by destroying facilities 
for the maintenance of environmental sanitation, 
by Creating the most acute conditions of over- 
Crowding which have been encountered in the 
Western world, by denying civilians hospital care 
and adequate drugs, and by changing three meals a 


day from an individual habit to an object of in- 
dividual ingenuity. 

This is not a sanitary report. The effects of bomb- 
ing on the health of a nation cannot be properly 
assessed within the limited scope of what is gen- 
erally considered a sanitary report, for sanitation 
is only one component of the health of a na- 
tion. Nor is it a compilation of vital statistics, 
for all the manifestations of bombing are not re- 
ducible to statistical analysis nor are they immedi- 
ately apparent in the way in which the destruction 
of some material object makes itself evident. It is, 
on the other hand, a study of every facet of Ger- 
man health, an analysis of the health aspects of 
the surroundings in which the German people lived, 
what they ate, how they were cared for medically, 
and how they were injured and died in the raids. 

All aspects of bombing cannot be reported here 
because they are not as yet readily discernible in 
their entirety. We feel that the effects of bombing 
of civilian populations are in many ways subtle, 
long-range effects. They are of such a nature as 
will largely determine the health of the German 
people for the coming generation. What can, there- 
fore, be accurately reported at this time are the 
changes in the health of the nation which were 
visible during the period of the field work. 

As the reader proceeds through this report he 
will soon understand that one of the greatest prob- 
lems was in determining just where the ordinary 
rigors of war ceased in their influence on the 
health of the German people and where bombing 
began to make itself evident. This was a harassing 
difficulty which finally compelled us to conclude 
that any investigation of the medical aspects of the 
air war must transcend the scope of what happened 
after each air raid and must, by the very nature 
of the problem involved, include many other fac- 
tors affecting the health of the country as a whole. 
Indeed it might be said that this became a study 
of the health of Germany during the war years 
with particular emphasis upon the manner in which 
it was influenced by the combined aerial offensive. 

In order to fortify ourselves with background 
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information in the period while waiting for the 
progress of the American and British armies to 
make target cities available for the field team, 
an effort was made to acquaint ourselves with the 
health problems which had arisen in England. We 
studied the activities of the medical services by 
the Ministry of Home Security, made visits to sev- 
eral emergency hospitals used for the evacuation of 
expectant mothers, and interviewed many British 
health authorities. For the information and guid- 
ance given us in forming our first impression of 
these problems, we wish to express our appreciation 
to Professor James Mackintosh of the London 
School of Hygiene and Tropical Medicine; Dr. 
Robert D. Gillespie, Psychiatrist at Nufield House, 


Guy’s Hospital; Dr. Godbar and Dr. Kelly of the 


British Ministry of Health; and to Dr. Ripley 
Oddie, Mr. A. C. Henry, Mr. A. N. Edwards, and 
Mr. K. G. Gold, all prominent in the British 
pharmaceutical industry. . 

In March and April of 1945, Lieutenant Colonel 
Meiling, a medical officer and chief of the Morale 
Division, was assigned to the Intelligence Task 
Forces (T-Force) of the Twelfth U. S. Army Group, 
and Major Enloe to the Intelligence Task Force 
of the Sixth Army Group. As members of these 
special units they were able to enter captured Ger- 
man cities with the initial assault forces under the 
auspices of Allied military intelligence groups. 
The material and information secured in these 
operations were later to prove of great value in 
the rapid exploitation of the German national 
health targets. This was found to be the most expe- 
ditious manner in which to locate civilian and mili- 
tary medical leaders in the days immediately fol- 
lowing German capitulation. The location of the 
authorities with a national picture of German 
health presented a considerable problem during the 
period of chaos and extreme apathy following the 
dissolution of the German government by the Allied 
powers. 

The medical group, consisting of four Army 
Medical Corps officers, a Coast Guard officer, three 
civilian physicians, two Sanitary Corps officers, one 
Quartermaster Corps officer, and two enlisted re- 
search analysts, was assembled for the first time in 
early May in London. The innumerable delays 
and complications resulting from travel restric- 
tions, priorities, military processing and adminis- 
tration had prevented the earlier arrival of all of 
this group in the theater of operations. 

Since we had neither sufficient time nor the per- 


mission of the Russian authorities tu cover all of 
Germany prior to the deadline set for complet- 
ing the field work, it was decided to confine our 
city investigations to. selected communities in the 
western zones of occupation. The localities were 
chosen from the sample of the Social Sciences 
Branch of the Morale Division on the basis of rela- 
tion of severity of bombing to the size of the city. 
The cities chosen were Stuttgart, Ulm, Augsburg, 
Munich, Nuremberg, Wurzburg, Karlsruhe, Pforz- 
heim, Ludwigshafen, Darmstadt, Frankfort, Kassel, 
Dortmund, Cologne, Essen, Hamm, Hamburg, and 
Kiel. For statistical data alone Bochum, Bremen, 
Duisberg, Duesseldorf, Muehlheim, and Solingen 
were also visited. 

In surveying the medical and health facilities 
of any given target area many informal inter- 
views were conducted with members of the profes- 
sional and administrative staffs of the various hos- 
pitals and, as far as they were available, with 
the former public health officials, police medi- 
cal inspectors, officials of the local and district 
medical organizations, and university authorities. 
Special provisions were made for interviewing ci- 
vilian and military health authorities and various 
ministers of the government, both national and 
state, in whom we were interested. As a rule these 
personages were found to be in the custody of the 
Allied occupying forces. Prisons, interrogation 
centers, bombed-out homes, offices and hospitals 
are not the most desirable locations for establish- 
ing mutual professional relationships. Fortunately 
the language of science is international so it was 
not always difficult to establish a spirit or atmos- 
phere of scientific and professional rapport dur- 
ing the interrogations and interviews. The medical 
group of the Morale Division possessed a distinct 
advantage in the very intimate personal knowledge 
of German medicine possessed by seven of its mem- 
bers who had at one time or another actually 
studied at the medical faculties at German and 
Austrian universities. — 

Statistical data were obtained from official docu- 
ments and reports, with numerous spot checks be- 
ing accomplished at local, provincial and state 
levels. Every effort was made in the time allowed 
to secure classified medical and health reports 
and directives at all levels of the German govern- 
ment which would throw light upon the correlation 
between bombing and the health of the people 
bombed. 


Preliminary information indicated that the 
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famed winter sports country of Upper Bavaria had 
become the air raid shelter of Germany. This was 
the part of the country to which the women and 
children, the aged and infirm, in other words, the 
people whom the Nazis considered “non-essential,” 
had fled to escape the air raids. It was also the 
hospital area of the German Army. It was believed 
that a study of such an influx into these rural 
areas which caused Garmisch to be as packed as a 
tenement district would provide information on the 
movement of large population groups which is 
perhaps one of the most pronounced sequelae of 
bombing. In order to ascertain the results of this 
mass migration on the health of the migrants and 
on the people of the villages to which they went, 
one phase of the survey included Kempten, 
Garmisch-Partenkirchen, Weilheim, Schongau, Bad 
Toelz, Rosenheim, Reichenau and Berchtesgaden. 
The routine followed in studying the rural evacua- 
tion areas of alpine Bavaria was the same as that 
employed in the study of the cities of Germany 
only on a smaller scale. 

Examination at the city level and at the evacua- 
tion areas provides the greater part of the founda- 
tion for the accounts given in the chapters to fol- 
low. The remainder was supplied by review of 
enemy records which we captured and by interroga- 
tion of officials at every level of the German hier- 
archy. Lieutenant Colonel Meiling accomplished 
the greatest share of the ground work in obtaining 
accounts of the experiences of the offices of the 
Commissar of Health, Professor Brandt, and of the 
German military authorities. Members of | this 
branch were responsible for originally locating and 
capturing the files of the Reichs Commissar of 
Health, for discovering the hide-out of the secret 
archives of the German chemical industry, and for 
conducting the first interrogations of the Director 
of German Public Health, Dr. Leonardo Conti, and 
of the discoverer of sulfanilamide, Dr. Gerhard 
Domagk. Upon request of the counter-intelligence 
corps of the Twelfth Army Group, two members 


assisted in interrogations which led to a reconstruc- | 


tion of Hitler’s medical history and the changes in 
his personality during the last years of the war. 
This report has been organized along the gen- 
eral lines of the Appraisal Form for Local Health 
Work, 1938 edition, published by the Committee 
on Administrative Practices of the American Public 
Health Association. It was felt, however, that a 
thorough investigation of the subjects mentioned 
in this Appraisal Form would not result in a com- 


plete survey such as was directed by the late Presi- 
dent Roosevelt in his letter to the Secretary of War, 
September 9, 1944. The President stated that, in his 
opinion, the survey should include an investigation 
of “the problems created in moving evacuees from 
a bombed city, the burden in the community to 
which the evacuees were moved, the complications 
caused in transportation, food distribution, medical 
attention. . . .” Therefore, in addition to the ordi- 
nary subjects it was decided to include an appraisal 
of the distribution of medical personnel, the 
changes in medical education, the fate of industries 
producing pharmaceuticals, surgical dressings and 
supplies, and to determine as far as possible the 
causes of death in air raid casualties. 

The second chapter is the result of an effort to 
determine as accurately as possible under the exist- 
ing circumstances just how many persons died in 
Germany in the air raids. The manner in which 
they died, whether through direct physical injury, 
from carbon monoxide, or through such interest- 
ing effects as inhalation of air of a temperature 
exceeding 500° F, has been discussed in Chapter 
Three. Chapter Four is not strictly a statistical 
analysis of communicable diseases; it is this with 
the addition of the observations of prominent men 
throughout Germany on the effect of bombing on 
communicable diseases and other disorders. The 
other disorders include venereal diseases and con- 
ditions of a psychogenic nature. Many physicians 
in Germany and in England called this war, in 
which the civilian population was subject to attack, 
a “war of the vegetative neuroses.” It is unfor- 
tunate for our report that more precise statistical 
information was not available on the incidence of 
such afflictions as peptic ulcer and coronary disease. 
It is certain that if a yardstick had been applied 
to the frequency with which fear, the disruption of 
normal routine, and the psychologic upheaval ac- 
companying the chaos and sorrow and struggle for 
existence in a city under heavy bombing contrib- 
uted to the physical breakdown of the German 
population, we would have an index to one of the 
most important effects of bombing on a country’s 
ability to wage war. This is not evident from the 
discussion of industrial health in Chapter Five, nor 
is it apparent in the next chapter, number six, 
which is concerned with vital statistics. The fre- 
quency of suicides and the ratio of mortality from 
heart disease, cerebral hemorrhages, and perhaps 
old age may give only an indication of the role 
played by psychogenic disorders. 
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The medical care provided for the German ci- 
vilian population during the war is discussed in 
Chapters Seven, Eight and Nine. They also con- 
tribute to an understanding of the extent to which 
bombing influenced the health of the people. The 
detailed information presented on the hospitals of 
Germany (Chapter Nine) should prove of value 
in the future planning for the defense of the 
civilian population of the United States. The strik- 
ing contrast, evident in this chapter, between those 
cities with enough foresight to provide air raid hos- 
pitals in advance and those that awoke too late 
to the danger is an excellent example of the value 
of prior-planning in health protection. 

Interviews with top political and medical author- 
ities made it clear that the anticipation of bomb- 
ing caused Hitler to reorganize completely the top 


level of German health control and to establish . 


the Office of Reichs Commissar for Health as the 
final arbiters between the demands of the civilian 
and the Armed Forces for medical care. This is 
the substance of Chapter Seven. Chapter Eight re- 
counts the fate of medical education in Germany 
during the past five years and describes the extent 
of the destruction of some of the institutions. This 
dissertation also emphasizes one of the long range 
effects of bombing. One of the great problems fac- 
ing the occupying authorities will be to find a suff- 
cient number of German physicians who can keep 
the health of the country from deteriorating to the 
point where it becomes a burden and a danger to 
the Allied nations. 

The discussion of environmental sanitation in 
Chapter Ten points perhaps to the most important 
lessons of all to be learned from this undertak- 
ing. It makes it easier to understand why there 
were no epidemics in Germany during this war. 
When we state that there were no epidemics it is 
not implied that there were no discernible increases 
in certain contagious diseases or that they did not 
reach important proportions in some areas. Diph- 
theria in adults posed a real problem to the health 
authorities; typhoid also was encountered in one 
or two places, but there were no outbreaks of 
disease of such alarming proportions as might be 
described as major epidemics. Certainly the destruc- 
tion of the water and other sanitary facilities and 
the problems of living in these wilds of rubble 
created an ideal culture medium for the spread of 
contagious disease. But this did not occur. 

Nutrition and food supply are important pillars 
in the economy of any nation and especially in the 


economy of a nation at war. How the Germans 
organized their food distribution, how they ra- 
tioned their food, and how this system of produc- 
tion and distribution broke down under the impact 
of the Allied air attack are described in Chapter 
Eleven. The question of transportation plays an im- 
portant role in the discussion of production and 
distribution of medical supplies as described in 
Chapter Twelve. It was not possible to visit all of 
the pharmaceutical plants since some of them lay 
beyond the area of the jurisdiction of our creden- 
tials, nor could each of the surgical supply manu- 
facturing concerns be inspected. Nevertheless, we 
were fortunate enough to discover and to have for 
our study the complete files on medical research 


_and drug supply of the Hitler government. From 


these and from the visits to all the important labor- 
atories in western Germany we were able to recon- 
struct a picture of the experience of these organiza- 
ticas during the war. 

Members of the Medical Branch Team exploited 
every source of information in the time allowed. 
We were able to interrogate not only university 
professors, but also local health authorities and 
nutrition experts. The opinions of the top men in 
German public and military life were also sought. 
As a matter of interest in understanding the sources 
of information exploited a list of the more im- 
portant persons, though not all of the individuals 
interviewed and interrogated, is given in Appendix 
A. The Appendix also contains Lientenant Colonel 
Meiling’s report on some aspects of the health ser- 
vices of the German Armed Forces which he was 
requested to make by the Military Effects Division 
of the Survey. The data on nutrition comprising 
Appendix C have been included for the reader who 
wishes to go further into an analysis of that sub- 
ject. The files containing hundreds of captured 
documents used as source material for this report 
may be examined at the War Department. 

Although attributing a subject to one author, as 
has been done here, is not a customary procedure 
in government reports, it was agreed that the na- 
ture of this document is such that it should con- 
form to the usual practice followed in medical 
literature. The fact that an investigator’s name 
appears above each chapter implies only that he 
was responsible for assembling data contained in 
that chapter. There is perhaps no one subject upon 
which information was not contributed by other 
members of the team. In fact, in guiding this group 
through Germany we endeavored to have every 
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analyst, excepting those responsible for nutrition 
and statistics, exploit at one time or another every 
type of target. The conclusions presented are not 
the final impressions of only one man but are to 
be regarded as the conclusions of the entire Medi- 
cal Branch. 

We have written the report on the effect of 
bombing on health and medical care in Germany 
as free from scientific jargon as possible so that 
it may accomplish its small part in the large mis- 
sion of the Strategic Bombing Survey. We believe 
that what has been set down will aid in understand- 
ing what happens to the health of a nation when 


the face of its cities is macerated by bombing. Al- 
though this is a description of the manner in which 
a thoroughly regimented nation reacted to air raids, 
we may learn from it how a democratic society 
can rise to a similar threat in the future. Others 
may arrive at conclusions which have escaped our 
attention. It seems difficult, however, to avoid the 
one outstanding fact which the study of these data 
defines, namely, that a people well trained in per- 
sonal hygiene, who, as one German puts it, know 
where the dangers to ill health lie, are the strongest 
bulwark against breakdown of public health when 
their cities have been destroyed by the enemy. 


CHAPTER TWO 
CIVILIAN DEATHS FROM AIR ATTACKS 
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The most direct effect of bombing on health natu- 
rally would be the actual number of people 
killed. Therefore, the value of a complete and 
accurate recording of all deaths from air raids in 
German cities was recognized from the beginning 
of these investigations. The exact number killed by 
Allied bombs could not be determined and because 
of loss of records and the utier confusion of de- 
feat it is unlikely it will ever be known. An esti- 
mate, therefore is presented which we believe is 
sufficiently accurate to provide a basis for under- 
standing the relation between the tonnage of 
bombs delivered on a city and the number of peo- 
ple expected to be killed. 

Only one record of air raid mortality covering 
all of Germany was discovered by the medical sec- 


tion. This was a copy of a report by the German — 


Statistical Office, Weimar Branch, which listed 
deaths due to aerial attacks by city and month, 
from October, 1940, through the end of 1944. Fig- 
ure 1 shows graphically the total number of 
deaths suffered by German civilians as a result of 
aerial attacks on Germany, as recorded by the 
German Statistical Office. 

The official German figures could not be accepted 
without ascertaining their reliability, not only be- 
cause of the possibility of deliberate falsification 
of air raid records, but also because of possible 
errors in the local system of recording deaths fol- 
lowing air raids, and in the transmission of those 
records to the point of central compilation and 
publication. Even if the report compiled by the 
German Statistical Office was assumed accurate 
and prepared in good faith, with no effort to con- 
ceal casualties, it was evident that it was a prelimi- 
nary or initial report, unrevised for later additions 
as more bodies were found under the rubble. 

It was believed that air raid casualty figures ob- 
tained from local police and statistical officials 
‘would prove reasonably reliable, as any basis for 
deliberate falsification had ended with the termina- 
tion of hostilities. Local authorities under Allied 


control were, also, for the most part either anti- 
nazi or affiliated with the Nazi regime. 

In order to test the validity of local reports of 
aerial attacks it became desirable to compare the 
local information against the known aerial attacks 
as recorded by the Allied air forces. The city of 
Duisburg was chosen for this test. Information re- 
ceived from local authorities in Duisburg was very 
complete; the city, situated in the industrial Ruhr, 
was frequently and heavily bombed, and deaths 
were more numerous than average. 

The findings of this comparison are shown in 
the five panels of Figure 2. The top panel, giving 
the locally reported number of deaths per month 
from air raids, corresponded extremely well with 
the second panel showing the number of planes 
the Allied air forces reported sending against the 
city each month. Each peak in the number of 
planes bombing the city was reflected by a corre- 
sponding peak in the number of deaths reported by 
the local authorities. The third panel, giving the 
tons of bombs the air forces dropped, reflected 
faithfully the number of planes carrying those 
bombs. The local estimates on the number of 
bombs dropped are shown in the fourth panel. 
This followed very closely the air force record of 
tonnage dropped. The great peaks in the local fig- 
ures of bombs dropped on the city were caused by 
the local procedure of recording the number, not 
tonnage, of falling bombs. Therefore, in a raid 
where a great number of incendiary bombs, weigh- 
ing only a few pounds each, were used, the num- 
ber of bombs may have been great, while the 
bomb tonnage was low. 

The bottom panel gives a comparison between 
the number of attacks as recorded by the local au- 
thorities and by the air forces. In the main, these 
correspond. Such differences as do occur are per- 
haps largely accounted for by dissimilar ideas as 
to what constituted an attack. A group of bombers 
following an earlier group, after an elapsed time of 
an hour or two, might have been called another 
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and separate attack by the local authorities, while 
the air force could have regarded it as a continua- 
tion of the earlier attack, or vice versa. Also, an 
air raid on an industrial plant or area just outside 
of a city’s corporate limits may have been called 
an attack on the city by one group and might not 
have been so regarded by the other. 

The two pages comprising Figure 3 illustrate 
the bombing experience and mortality from air at- 
tacks on thirteen German cities, by months, from 
October, 1942, to December, 1944. The air raid 
deaths were taken both from the German Statistical 
Office and local estimates, with those figures judged 
to be more correct for a particular city being used 
for that city. The monthly total bomb tonnage re- 
ported by all air forces on each city is represented 
by solid blocks. The deaths, represented by lines, 
are not shown as actual numbers but as monthly 
rates, computed on a monthly basis, per 1,000 
population. ; 

Figure 3 shows that, in most cases, the death 
rate rose in proportion to the increase in tons of 


be) ae Ba 


1943 1944 1945 


bombs dropped and to the number of consecutive 
months in which comparatively heavy raids were 
carried out. Seldom did a high death rate accom- 
pany a low bomb tonnage. One notable exception 
was Augsburg, where during the months of October 
and November, 1944, the death rates were fairly 
high although the tonnage of bombs was low. This 
led to the conclusion that in those two months 
either air raid shelters or bunkers were hit, or 
that the information received from the air forces 


-as to the tonnage dropped on Augsburg was in 


error. 

Mulheim is shown as having had a considerable 
number of air raid deaths in April, 1943, and 
throughout the entire year of 1944, with no record 
of bombs released upon the city during those pe- 
riods. Again it appeared that the air raid reports 
from the air forces were in error, in that they 
failed to show Mulheim as a target. The region 
of the Ruhr is so continuously and densely popu- 
lated that Mulheim might easily have been bombed 


under the mistaken impression that it was another 
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City, with the latter city having been reported as 
€ target of the attack. 

Cologne was an example of the manner in 
Which the city procedure and governmental sys- 
tem frequently became inoperative under the ter- 
tific destruction and confusion of great aerial at- 
tacks. In October, 1944, a total of nearly 20,000 
tons of bombs was released upon the city. Yet no 
deaths are shown for that month. Either records 
were destroyed or the city governmental machin- 
€ry was unable to cope with such an onslaught 
and no records were kept of the great number of 
deaths occurring. A recording system had not as 
yet become operative two months later for, though 
bombings also occurred in the subsequent months 
of November and December, still no deaths were 
reported. 

Some cities, notably Hamburg and Kiel, ap- 
peared to have been taught safeguards and preven- 
tive measures from previous bombing attacks. In 
these two cities the death rate, in proportion to 
the tons of bombs dropped, appeared to decline in 
1944. Conversely, Solingen seemed:toshave learned 
nothing from the bombing experience of its neigh- 
boring cities in the Ruhr. After escaping virtually 
unscathed prior to that time, comparatively moder- 
ate aerial attacks in November, 1944, caused one 
of the highest monthly death rates, per 1,000 popu- 
lation, suffered by any German city as shown in 
Figure 3. . 

There were three months—August, 1943, March, 
1944, and October, 1944—in which Nuremberg 
underwent raids of almost equal intensity. In the 
first and last of these the death rates were fairly 
high and almost identical. In the raid of March, 
1944, the death rate was very low, being only 
about one-ninth as great as the other two. The 
Most reasonable explanation of this appeared to 
lie in the location of the target area. Raids on 
targets located in urban or thickly populated 
areas naturally took a much greater toll of human 
life than did raids on railroad marshaling yards or 
factories situated in outlying or rural areas. 

’ Field teams of the Medical Branch were unable 
to secure complete figures on deaths from aerial at- 
tacks on all of the German cities visited. However, 
the figures obtained in certain cities were suffi- 
cient to form a basis of comparison with those 


from the German Statistical Office. From this com-. 


parison, it was determined that the air raid deaths 
as given by the statistical office were reasonably 
accurate for the years 1940 through 1943, with 


1] 


one exception. This exception was the city of Ham- 
burg, for which the statistical office listed 34,324 
dead from aerial attacks in July, 1943, the month 
of the great Allied attack on that city. All Ham- 
burg city officials and health authorities, inter- 
viewed in June, 1945, placed deaths in July, 1943, 
at a much greater number, their estimate ranging 
from 46,000 recovered dead with 10,000-12,000 
bodies still under the rubble, to the total figure of 
60,000 dead. These were not impromptu guesses by 
incompetent observers, but the reasoned analysis 
of officials best qualified to be familiar with the 
true picture. 

It was, therefore, deemed reasonable to add the 
figure of 20,000 additional dead in Hamburg for 
July, 1943, to the total as stated by the statistical 
office. With that addition, the air raid deaths ac- 
cepted from the statistical office were as follows: - 


1940 349 
1941 2,785 
1942 4,327 
1943 103,271 
1940-1943 110,732 


The air raid deaths given by the statistical office 
for 1944 appeared to be low in respect to the great 
tonnage of bombs dropped on German cities in 
that year. Upon comparison with the known locally 
secured air raid deaths from several cities in 1944 
a wide discrepancy with the statistical office listing 
was noted, not only in the monthly figures follow- 
ing very heavy raids, but also in the deaths given 
for those cities for the entire year. Therefore, some 
method of estimating deaths from aerial attacks 
during 1944 and 1945 had to be devised. 

Any method of estimation employed would have 
been, by its very nature, highly inaccurate and 
subject to criticism. Death from bombing attacks 
on cities followed no set pattern. The difficulty of 
estimating deaths by the tonnage of bombs dropped 
is illustrated by figures taken from the bombing 
experience of the city of Nuremberg. In March, 
1944, 2,047 tons of bombs were released over the 
city with 60 casualties. Yet in November, 1944, 
98 persons were killed as the result of raids total- 
ing only 190 tons. In Mulheim, during the months 
of October and November, 1944, 175 deaths re- 
sulted from a total of 17 tons of bombs, while in 
the other ten months of the year the local author- 
ities attributed 271 deaths to aerial attacks, al- 
though Allied air forces recorded no bombing at- 
tacks upon Mulheim during those ten months. 

However, in spite of the known weaknesses in 
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this manner of determining deaths, it was decided 
to base the deaths upon the tonnage of bombs 
dropped to arrive at the estimated air raid casual- 
ties for 1944 and 1945. The cities for which local 
air raid deaths were available were representative 
German cities and many of the great differences 
found in any one city were eliminated by compen- 
sating differences found in another. Any other type 
of estimation seemed to be even more inaccurate 
with less basis for justification of its use, than did 
the method determined upon. 

As it was believed that deaths from a given ton- 
nage of bombs were not consistent for all cities but 
varied with the size of the city, the following city 
population groups were established: 0-99,999, 100,- 
000-249,999, 250,000-399,999, 400,000-499,999, and 
500,000 and over. 

From the tabulation of air attacks on Europe, 
by city and date, by the 8th and 15th Army Air 
Forces and the Royal Air Force, a listing was 
made of the tons of bombs dropped in 1944 and 
in 1945 on individual German cities. These city 
totals were then added by population groups, giv- 
ing the total tonnage dropped in each year on each 
group of cities. 

There were thirteen cities for which the medical 
section had secured local records of air raid 
deaths, and at least two of these thirteen cities fell 
in each of the five population groups. From these 
local air raid death figures and from the bomb 
tonnage on these same cities the ratio between tons 
of bombs dropped and deaths resulting therefrom 
were established for each of the years 1944 and 
1945, and for each of the population groups. 

The total bomb tonnage dropped upon each pop- 
ulation group was multiplied by the ratio (ie., 
deaths per ton) for that group, giving the deaths in 
each group for each year. Adding the population 
groups for each year, the highly speculative re- 
sults of 201,000 deaths from air attacks in 1944 and 
110,000 deaths from January 1, 1945, to the cessa- 

tion of hostilities were obtained. 
‘To, these may be added the figure of 111,000 
deaths during the years 1940-1943, to give a pre- 
liminary calculated estimate of 422,000 deaths in 
Germany from aerial attacks during the course 
of the war. To this other totals must, however, be 
added. 

All air raid death figures taken from the Ger- 
man Statistical Office, and those local figures upon 
which the estimates for 1944 and 1945 were based, 
were for the resident civilian German population 
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only A true picture of the actual number killed 
by bombing should have included, in addition to 
the figure given above, foreigners, Jews, slave la- 
borers, displaced persons, members of the Wehr- 
macht and security police, and prisoners of war, 
all of whom were excluded from the figures given. 
These additions would have increased the estimate 
of 422,000 deaths to a considerably higher figure. 

The only deaths considered, including those upon 
which the above estimates were based, were re- 
corded deaths. If bodies were recovered and burial 
made without a certificate of death being signed 
and recorded those deaths were not included in 
the figures prepared by the local authorities. This 
undoubtedly was frequently the case in the latter 
part of 1944 and in 1945 when the great raids 
wiped out not only the city records, but tempo- 
rarily forced to a halt the normal functions of 
the city government. In addition, no estimate could 
be made of the great number of persons classed 
as missing. These figures were not secured from 
the local authorities, but it was known that in many 
cities great numbers of bodies were still under 
the debris. Local authorities in those cities which 
suffered great raids in the last eight to ten months 
of the war estimated that unrecovered, and there- 
fore, unrecorded, bodies easily totaled 25 per cent 
or more of the recovered and recorded deaths. 
From discussion with local authorities and after 
viewing the debris and rubble comprising the sole 
remains of great sections of many German cities, it 
was the opinion of the Medical Branch investi- 
gators and field team members that the figure of 
25 per cent was very conservative. If so considered, 
the estimate of 77,750 missing in the years 1944 
and 1945 would have given a total estimate of 499,- 
750 German civilians killed by Allied air raids. 
This large number of missing persons was indica- 
tive of the utter chaos that prevailed in most Ger- 
man cities following the great aerial attacks. 

It is interesting to note that Professor Brandt, the 
Reichs Commissar for Health, when interrogated in 
an Allied prison camp in June, 1945, by a member 
of our team, stated that the Propaganda Ministry 
had estimated that 535,000 deaths had occurred 
from air raids. This estimate is inclusive of for- 
eigners, Jews, slave labor, police and members of 
the armed forces on leave. Weight is lent to the 
validity of our figures by these official estimates 
presented by Brandt, which did not come to our at- 
tention until after the completion of our own com- 
putations. 


Summary 


No complete and accurate figures on German 
civilian air raid casualties, covering the entire pe- 
riod of the war, were available. Local reports of 
\Tecorded deaths from aerial attacks were secured 
‘from a number of cities and proved to be compara- 
tively accurate. The report of the German Statis- 
tical Office, listing deaths by cities, was obtained 
and found to be generally correct for the years 
1940 through 1943. Estimates of air raid deaths 
for 1944 and 1945 were prepared based upon the 
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known tonnage of bombs dropped and the known 
locally recorded deaths per ton for sample cities 
graded by population size. The result yielded an 
estimated total of 422,000 deaths. It was further 
estimated that an additional number, approximat- 
ing 25 per cent of the known deaths in 1944 and 
1945, were still unrecovered and unrecorded. With 
the addition of this estimate of 1944 and 1945 un- 
recorded deaths, the final estimation gave in round 
numbers a half million German civilians killed by 
Allied aerial attacks from the beginning of heavy 
bombing to the end of the European war. 


13 


CHAPTER THREE 
THE NATURE OF AIR RAID CASUALTIES 


CAPTAIN FRANZ K. BAUER, MEDICAL CORPS, AUS 


Until 1943 the only reports available to Ger- 
man governmental agencies on the causes of death 
came from police and medical inspectors in the 
health services of the bombed cities. Very few post- 
mortem examinations were performed in the early 
years of the war because all victims were taken to 
cemeteries where they were identified and buried as 
fast as feasible. The problem of the cause of death 
was apparently not considered of sufficient import- 
ance or magnitude to warrant special measures. 
Without well-laid plans and organization careful 
pathologic examinations of the bodies was extreme- 
ly difficult. Oftimes water and light failed. Also, 
the lack of any uniform system no doubt inhibited 
the personal initiative of the doctors entrusted 
with the establishment of accurate diagnoses, who 
as individuals were furthermore affected by the 
bombings of their home towns. Thus very soon 
such diagnoses as “anoxia,” “carbon dioxide poi- 
soning,” “tearing of the lungs,” and “asphyxiation” 
were made and, as fast-spreading rumors, assumed 
alarming proportions in not only the population 
at large but also among the medical profession.’ 
Despite these rumors it soon became apparent to 
leading pathologists that the air war was causing 
death in several different manners new to medi- 


cine. As the bombings became more intensive it 


was realized that only through systematic studies 
of the victims could more accurate knowledge of 
the causes of death be gained. Correct diagnoses 
and some attempt at collecting accurate statistics 
on the causes of death were not only of the utmost 
importance to medical science, but also had a prac- 
tical value in the problem of compensation for vic- 
tims without external injuries. 

In 1943 several important measures were taken 
to ensure correct diagnosis of persons killed in 
aerial bombings. First, the Reichs Ministry of the 
Interior ordered that all persons in whom the 
causes of death were not clear-cut were to be sub- 
jected to autopsy before an interment permit could 
be issued to the relatives. Second, the Luftgau (air 
district) physicians of the Luftwaffe were to ap- 
point and supervise commissions for the study of 
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the causes of death in air raids, particularly fof 
the clarification of hitherto unknown or unsus 
pected causes of death. These commissions—of 
“examining troops,” as they were called—con- 
sisted of at least three members: a pathologist, @ 
sanitary or industrial hygienist, and a medico- 
legal expert. These commissions could be tera- 
porarily augmented by all types of specialists, 
such as ophthalmologists, internists, toxicologists, 
surgeons, and, in fact, by any type of medical spe- 
cialist the permanent board might deem necessary 
for the solution of a particular problem. The ad- 
vantages of such a mixed commission over oné 
consisting of police and health officers of one give @ 
community are obvious. The mixed commissio# 
was recruited from several cities in the respectiv? 
Luftgau, and was to bring its work into the affected 
area from the outside without being personally 
affected by the catastrophe, according to a talk by 
Professor Rose, chief consultant in hygiene for the 
Air Ministry. The duties of the commissions weré 
to clarify the causes of death by postmortem exam 
inations, to study carefully the circumstances 
under which death or injury was produced, and te 
study the injured and uninjured survivors by fol- 
low-up visits to the hospitals and by eyewitness 
accounts. Professor Buechner, consultant to thé 
Luftwaffe, estimates that from 20,000 to 30,000 
autopsies were performed on air raid victims dur 
ing the entire war. 

The central collection of reports was kept at the 
Institute of Aviation Medicine in Berlin and was, 
therefore, not available for inspection by the Med- 
ical Branch. The reports of the findings of thesé 
commissions were forwarded to the Air Ministry; 
where they were consolidated and published. Thé 
first of these reports? was issued on October 30, 
1944, and the second and last? on January 24, 1945 
In March, 1944, the Air Ministry issued several 
pamphlets describing medical experiences in aif 
raids but these, like the consolidated Luftgau re’ 
ports, were not given to the public or the press: 
They were sent only to “cleared” medical authori 
ties and to institutions. 
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Before the establishment of the commissions a 
meeting was called by the inspector of sanitary 
and medical matters of the Luftwaffe to discuss 
the effects of the great incendiary raids on Ham- 
burg in July and August of 1943. The meeting took 
place in Jueterbog in December, 1943, and was 
attended by pathologists, medicolegal experts, 
pharmacologists, and physiologists, all of whom 
had had extensive experience with this problem. 
They concluded that the most prominent causes of 
death’ studied at the time were: 

(1). Causes of death from external injury: 

(a). Burial under rubble and debris and 
injury from flying fragments. 

(b). Secondary injuries through explosions 

(drowning, scalding, chemical burns, 

poisoning from by-products of ex- 
ploded bombs). 

(c). Burns. 

(d). Tetanus secondary to burns where no 
serum was given prophylactically. 


(2). Causes of death from internal injury: 


(a). 


(b). 


- (ce). 


(d). 


. Carbon monoxide 


Carbon monoxide poisoning in air 
raid shelters and occurring during res- 
cue work. 

Effect of heat through conduction and 
radiation in the presence of very high 
temperatures. 

Overheating over a prolonged period 
of time through temperatures which, 


' normally, can be tolerated for short 


periods only. 

Dust inhalation; blocking of the up- 
per respiratory passages and inhala- 
tion with damage to the small bronchi 
and alveoli. 

poisoning from 
bursting gas mains (see also 1-b). 


. Sudden heart death through fright 


and exhaustion in cardiac patients. 


. Blast injuries in which external in- 


Ficure 4. Typical scene in Hamburg after incendiary raid. Notice large amount of rubble and fires one week after the raid. 
Possibility of escape very slim. 


THE NATURE OF AIR RAID CASUALTIES 


juries may be absent or which may be 
masked by external injuries. 

Several theories were refuted as being scientifi- 
cally unsound or unproven. The majority of au- 
thorities present at this conference expressed the 
belief that deaths from anoxia, from carbon diox- 
ide poisoning, from “gas poisoning” (i.e., “phos- 
phorus gas”), or from high-frequency air waves 


subsequent to explosions, had not been substan- 


tiated. 

The report of this conference stated that a satis- 
factory schematization was not always feasible in 
catastrophies of such magnitude as that which had 
occurred in Hamburg because several types of 
damage could occur in one individual at the saie 
time. It also warned against taking reports from 
various cities too literally. For example, one city 
reported 20 per cent of all deaths in one air raid as 
unsolved, whereas a city nearby, hit in the same 
raid, reported only 1 per cent as unsolved. The 
reasons for such discrepancies were thought to be 
a lack of thorough examinations and the placing 
of too much reliance by the medical examiners on 
police reports. 

Up to September, 1943, 277 autopsies had been 
performed on air raid victims and had been studied 
extensively by examining commissions assigned to 
this project. The cases were chosen at random 
throughout Germany regardless of the types of 


bombs dropped. The effects of bomb fragments, of © 


carbon monoxide poisoning, of heat, and of pre- 
existing organic disease (mainly cardiovascular) 
combined with the excitement and exertion were 
listed as etiologic factors in these air raid victims. 

The Hamburg raids in July and August, 1943, 


Ficure 5. Occupant of air raid shelter found several days 
after raid. Death apparently came without struggle. 


Ficure 6. Man who succumbed from effects of high temper- 
ature in the street while running to safety. Clothes were in- 
cinerated while shoes are intact. Position suggests effort to 
raise himself and keep going. 


provided a wealth of information and took first 
place in the attention of all German scientists work- 
ing on the subject of the causes of air raid deaths. 
They were the most carefully studied. The raids 
dominated the picture which existed at that time 
on the effects of bombings. A whole new field of 
medicolegal literature was opened and new terms 
coined. 

In the course of the air war, the causes of death 
were more and more differentiated. In The Medical 
Experiences of Air Raids* of March 27, 1944, it 
was stated that besides mechanical injuries only 
heat and carbon monoxide poisoning were of sta- 
tistical importance, and that in large-scale fires, 
deaths resulting from heat and carbon. monoxide 
poisoning can outnumber those from mechanical 
causes. 


Mechanical causes 


After studies and reports from other German 
cities became available it was evident that mechan- 


‘ical causes-of death headed the list, as had been ex- 


pected.* Direct hits by bombs and the action of 
bomb fragments, burial under rubble, and burns, 
al] asso¢iated with shock, were the main causes of 
death of air raid victims throughout Germany. 
After the first excitement had quieted down and 
postmortem examinations were carried out more 
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Ficure 7. 
shows clearly splitting and retraction of skin of skull and 
around orbits. Clothing practically intact. 


Example of a victim of heat. Position of hair 


regularly, it was found that many persons without 
external injuries had died of internal hemorrhages, 
skull fractures, and fat embolisms. Injuries due to 
mechanical causes, fractures, dislocations, sprains, 
and contusions, were listed as typical of air raids. 
This proves that there is little reason to believe that 
air-raid injuries to civilians are any different from 
those encountered in ordinary war medicine. As 
shown by the handing of the responsibility for this 
work to the Luftwaffe medical services, it is a 
problem requiring all the emergency equipment, 
organization, and supply facilities necessary on 
the battlefield. This is described in detail in the 
report of the Civilian Defense Division of the 
United States Strategic Bombing Survey. 

In the circumstances prevailing, shock must have 
played a tremendous role; just how much could 
not be stated. Rose quoted statistics from one hos- 
pital which gave shock as a cause of death in 12.6 

er cent of all patients hospitalized from bombed 
areas. 

One aspect of delayed shock was described as 
“decompression..shock”.(Entlastungskollaps). It 
was observed in persons who had been freed from 
rubble under which they had been buried any- 
where from several minutes to many hours. A typ- 
ical victim suffered contusions of muscle tissue of 
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various degrees, and when freed looked and felt 
well for hours or days. Then suddenly he went 
into clinical shock with low blood pressure and a 
rapid shallow pulse. The urinary output was dim- 
inished, and albumen and cylinders appeared in 
the urine. The patient died in anuria. Toxic sub- 
stances liberated from the damaged tissues were 
thought to be the cause for this syndrome. Other 
authors claimed that increased capillary permeabil- 
ity in the damaged tissues, leading to a decrease of 
the circulating blood volume, was the cause of 
this syndrome. 

Severe contusions with the typical decompres- 
sion shock syndrome occurred in practically all 
bombed cities. From estimates of the Luftgaw phy- 
sicians, it can be stated that the mortality rate for 
this condition was about 90 per cent. The remain- 
der recovered without permanent damage. Kidney 
function returned to normal in a_ surprisingly 
short period of time. Dr. Karl Scriba, pathologist 
in Hamburg, published reports of 3 and saw 50 of 


these cases. All died despite vigorous measures, in- 


Ficure 8. Effect of dry heat in a group of occupants of an 
air raid shelter. Splitting of skin, scalp and around orbits. 
Clothing practically intact. 
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cluding the liberal administration of whole blood, 
plasma, and vasoconstrictor drugs. All were feel- 
ing well and conscious when liberated from the 
rubble. Pathologic changes consisted of necroses 
in the damaged muscle tissue and the histologic 
picture of a myoglobin nephrosis with numerous 
myoglobin cylinders the kidney tubules. 
Whether the cylinders were hemoglobin or myo- 
globin could not be ascertained. The whole symp- 
tom complex had been described in the war of 
1914-1918 and the Tokyo earthquake of 1923.5 
The fractures, 
sprains, and contusions did not differ from the uni- 
versally accepted treatments for such conditions. 


in 


treatments for dislocations, 


Air raid first-aid posts were not set up to admin- 
ister anti-shock treatment except in occasional 
cases when Periston, a synthetic blood substitute 
produced as a by-product in the manufacture of 
butadiene, was given. There were no facilities for 
whole blood transfusions in any of the medical 
installations except hospitals, and plasma was 
used very little in Germany. 

Conjunctivitis resulting from dust and rubble 
particles occurred frequently and was treated with 
1 per cent ammonium tartrate and boric acid. Per- 
forations of the eye happened relatively frequent- 
ly; if from metal fragments the victim was usually 
killed at the same time. Other causes were particles 
of glass, wood, and brick. 


Hea 


It can be stated that there is a definite relation- 
ship between the type of bomb dropped and the 


; 
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Ficure 9. Specimen of lungs and heart in a case of heat 
death. Organs shrunk to a fraction of their normal size. Hard 
consistency. 
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Ficure 10. Specimen of brain and lungs of a heat death vic- 
tim. Organs dry and hard. Note scale in centimeters. 


type of death or injury to be expected. An incen- 
diary attack, through the effects. of heat (and car- 
bon monoxide), would cause more dead than 
wounded, whereas in high-explosive raids mechan- 
ical injuries would outnumber deaths.*® The crowd- 
ed conditions of a city, the height of apartment 
houses, the age of the dwellings—all these- are 
contributory factors (Figure 4) towards the spread 
of fire and the outbreak of a panic. There is a dif- 
ference between peacetime fires and fires subse- 
quent to air raids but the difference is only quan- 
titative. Thus, 16,000 buildings were aflame at the 
same time in Hamburg in July, 1943. Furthermore, 
people rarely seek refuge in the basement if their 
house is on fire in peacetime. 

The effects of heat were classified as: 

(1). The effect of direct heat of short duration 
through conduction or radiation with production 
of burns proper. 

(2). The effect of high temperatures over long 
periods of time which did not immediately lead to 
protein coagulation but which caused a syndrome 
identical with that of heat stroke. 
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Ficure 11. Another victim found in the streets of Hamburg 
after the incendiary raid of July 27/28, 1943; effect of heat. 
Note absence of clothing and presence of shoes. 


The time at which injury from heat occurs varies 
with «everal factors such as-the humidity of the 
air, the cessation of sweat production, and the 
amount of heat to which the body has been ex- 
posed. In humid air, heat stroke may occur at 
a temperature of 60° C. and does not need to be 
associated with subjective complaints. This ac- 
counts for the many bodies which were found dead 
in rooms from which escape would have been pos- 
sible, and which were in a position not suggestive 
of agony before death occurred (see Figure 5). 

Police engineers in Hamburg estimated that tem- 


Ficure 12. Victim of heat found lying on his stomach, rolled 
over on his back to show intact skin on chest and abdomen. 
Genitalia greatly swollen. Note extensive carbonization. 


skin to burst and retract over typical areas such 
as the elbow, the knee, the scalp, and the orbit 
(Figures 7 and 8). Baniecki thought that the cause 
of death in these cases was shock. In approximately: 
80 autopsies he found all organs shrunken (Figures 
9 and 10), showing venous stasis with increased: 
permeability of the small blood vessels. Damage to 


_the chromatin in practically all the cells of the ab- 


peratures in the burning city blocks went as high - 


as 800° C. (1472° F.). Literally hundreds of peo- 
ple were seen leaving shelters after the heat be- 
came intense. They ran across the street and were 
seen to collapse very slowly like people who were 
utterly exhausted. They could not get up (Dr. Hel- 
muth Baniecki of Hamburg). Many thus killed 
were found to be naked (Figure 6). Two explana- 
tions have been offered for this phenomenon: that 
flames spurted across the street with the speed of a 
tornado and consumed the victims’ clothing, singe- 
ing their skin, or that the intense heat made the 
clothes dissolve without actual fire. The shoes were 
usually the only covering left on the bodies. 

Most of these people were not burnt to ashes 
When recovered, but dry and shrunken, resembling 
mummies. In many the intense heat had caused the 
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dominal organs and the lungs also was seen, which 
this investigator attributed to the inhalation of 
superheated air. However, it has not been admitted 
that inhalation of superheated air was the actual 
cause of death. 

In The Medical Experiences of Air Raids® of 
October 22, 1944, Professor Rose, chief consultant 
in hygiene to the Air Ministry, summarized the 
effects of heat. Besides immediate contact with 
flames, he wrote, the effect of heat through hot air 
as well as radiation of hot gases and from objects 
is of great importance. The main factor seems to 
be radiation. It is primarily the poorly clothed 
skin which is affected, whereby it and the sub- 
cutaneous tissues are damaged. This accounts for 
the severe heat changes in women who do not wear 
more than stockings on their legs or not even stock- 
ings. In many cases, when stockings. were worn, 
they were not even singed although the skin and 
underlying structures were severely damaged. Radi- 
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ation heat of over 225° C. can inflame clothes and 
air. Besides this local effect of heat, overburdening 
of the heat-regulating mechanisms of the body is 
important. This is brought about by a hindrance 
of the heat exchange between the body and the at- 
mosphere. Thus many air raid shelters which had 
been closed off by rubble produced an atmosphere 
intolerable to the occupants. Heat damage was seen 
in members of rescue squads who entered base- 
ments and air raid shelters where proper ventila- 
tion had not been available for some time but the 
disturbances encountered were insignificant. Some 
of these rescue workers complained of vertigo, 
drowsiness, and headaches which lasted a day or so. 

Duringescape from overheated shelters through 
burning city blocksthe danger was chiefly from 
radiated heat“The inhalation of hot air can cause 
severe damage to the respiratory passages such as 
ulcerous necroses of the mucous membranes. 
Whether this is a separate entity or the changes a 
part of a whole picture which lead to death is 
as yet unsolved. It should be kept in mind that the 
inhalation of dangerous gases or by-products of 
fires must be considered. 

The actual street temperatures in large-scale fires 
could only be estimated. The degree of tempera- 
tures produced in incendiary raids gave rise to a 
question from the office of Professor Karl Brandt, 
commissar for sanitary and health matters for 
Germany. Professor Schuetz, a physiologist of 


Ficure 13. Body of a young woman; heat death. Induration 
of skin and underlying tissues. 
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Muenster,® answered from the Institute of Aviation 
Medicine: The question concerned is the effect on 
the human body of overheating to 41° C. (106° F.) 
for eight hours. The answer is: in the tissues in- 
creased temperature up to 50° C. is followed by 
death of all cells with subsequent vacuolization; 
higher temperatures are followed by shrinking and 
falling apart of the cells. According to Ludwig 
Aschoff, human cells die at 50° C., vesicles form 
in the tissues at 51° C., and hemolysis occurs at 
60° C. Ganglionic cells are destroyed at 43° C. 
Animals die exposed to temperatures of from 60° 
to 100° C. in overheated rooms, usually in convul- 
sion, after a few minutes to half an hour. 

Professor Graeff, consulting pathologist to the 
Wehrkreis X (military defense area), in Hamburg, 
gave a very vivid description of the air raids on 
the night of July 27-28, 1943.7.5.9 The crowded 
conditions in a city of the size of Hamburg with 
its few parks and large squares, the height of the - 
apartment houses, and the age of the dwellings are 
all contributory factors to the magnitude of the 
catastrophe. Soon after the sirens had sounded—a 
little before midnight on a clear night—the first 
bombs dropped. The warning was adequate for 
everyone to go to his shelter or bunker, and thereby 
evacuate the streets. High explosives and “air 
mines” destroyed houses, creating craters in streets 
and courtyards, ruining lighting and the power 
supply not only in the city at large but also in 
the individual blocks, and opening the gas and 
water mains (no gas escaped from the gas mains). 
In several bomb craters water accumulated from 
burst water mains ran into shelters and basements 
and thereby caused a great nuisance. At the same 
time incendiary bombs started fires which spread 
particularly in thickly inhabited parts of town in 
a very short period of time. Thus in several min- 
utes whole blocks were on fire and streets made 
impassable by flames. The heat increased rapidly 
and produced a wind which soon was of the power 
and strength of a typhoon. This typhoon first moved 
into the direction of the fires, later spreading in 
all directions. In the public squares and parks it 
broke trees, and burning branches shot through 
the air. Trees of all sizes were uprooted. The “fire- 
storm” broke down doors of houses and later the 
flames crept into the doorways and corridors. The 
“firestorm” looked like a blizzard of red snow- 
flakes. More scientifically, firestorm is a mass of 
fresh air which breaks into burning areas to re- 
place the superheated rising air. 
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VA Ficure 14, Shelter occupant. Advanced state of cremation Ficure 15. Another shelter occupant. Almost completely 
tby dry heat. charred body. 


The heat turned whole city blocks into a flaming 
hell. Those who were still in the streets or for some 
reason had to leave their homes crowded into a high 
bunker (a concrete tower shelter) or into a sub- 
terranean air raid shelter. Thus the number of peo- 
ple in shelters was doubled and tripled over the 
number considered safe. 

The first serious danger in houses which had not 
been hit and had withstood explosions nearby be- 
came apparent when the lights went out, the water 
stopped running, and cracks formed in the walls. 
Air raid wardens on the roofs were threatened by 
the “firestorm” and crumbling roofs. In many 
cases, windows and exits from shelters were blocked 

_ by rubble and thus the shelters were safe against 
fire. As the temperatures increased in the streets 
from the spread of large-scale fires many of the 
occupants of the air raid shelters realized the pre- 
cariousness of the situation, yet very few tried to 
escape into areas not endangered by fire. In the 
course of hours the air in the shelters became in- a ’ 
creasingly worse. Matches or candles did not burn. NZ Wes 9 
People lay on the floors because the air was a . 
better there and they could breathe easier. Some Ficure 16. Another example of a shelter occupant in ad- 
vomited and became incontinent. Some became vanced state of charring. 
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tired and quiet and went to sleep. In some shelters 
oxygen cylinders were available and produced 
better breathing conditions for at least a short 
period of time. Wherever the ventilators were still 
working they brought in hot smoky air instead of 
cool fresh air, so that they had to be turned off. 
Filters, when available, proved insufficient to keep 
out smoke. The apparent safety of many shelters 
and basements closed in by rubble was only tem- 
porary as the approaching fire increased heat and 
smoke. In others, detonations and explosions near- 
by increased the pressure downward and directed 
the storm against the basements. 

Thus the picture changed from hour to hour. 
Whoever was still able to make his own decision 
had one of two alternatives: to stay or escape. 
Many looked into the streets, saw that everything 
was on fire, decided they: could not get through, 
and withdrew into the corners of the shelters. Some 
tried to get out of the burning areas, and for them 
it was a race with death among explosions, fire 
bombs, machine guns, and falling flak. Besides all 
this, flames spurted through the streets and the 
wind caught up with many and threw them to the 
ground. There were screams from victims all 
around. No eyewitness mentioned screams with 
pain. Many people were caught in the fire. Many 
stated that the air “just didn’t come anymore” and 
breathing became very difficult. Otherwise they 
did not feel anything, and the rest went on over 
those who had fallen. One man was observed to 
fall. He was about to pull himself up with his 
hands when flames were seen to envelop his back 
and he burned within five minutes without chang- 
ing his position. 

The dead usually lay with their faces toward the 
ground. Many were lying in rows. Only a very few 
who had fallen got up by their own effort or with 
_ the help of others and reached safety in the areas 
which had not been hit. Some found safety in the 
bottom of a bomb crater; others found death by 
drowning in other water-filled craters. 

Every possibility of escaping the “‘firestorm’? be- 
hind rubble or remaining walls or corners was 
kept in mind. This was evident by the number of 
corpses found behind these ledges and corners. 
The same was true in open spaces where many 
sought safety behind tree stumps and parked cars. 


nose and ears, on the hands and face, and their 
eyes burned with pain and could hardly be opened 
after having been exposed to so much smoke. Many 
collapsed, then lost consciousness and died. Many 
jumped into the water. Even here the heat was 
hardly bearable. They took blankets and handker- 
chiefs, soaked them in the water, and then protected 
their heads and the uncovered parts of their bodies 
with the wet cloths. But the water evaporated so 
quickly that this procedure had to be repeated 
every few minutes. 

It is striking that thirst was not a generalized 
symptom. Some victims could not take enough 
water, yet some who were in utmost danger of heat 
death denied a feeling of thirst. They did not seek 
water, although water was available, nor did they 
report that they sweated more than normally. 
Others, however, took off their sweat-soaked clothes 
as soon as they had reached areas safe from fire 
and excessive heat. 

- Only a few generalizations could be made from 
the remarks of those who came to safety. In the 


first hours after they had successfully escaped, 


The only safe refuge in all this time was the . 


water of the canals and the port. Most of those who 
got there were entirely exhausted. Lips, mouth 
and throat were dry. They were blistered on the 
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some complained of headaches and slight drowsi- 
ness. The desire for sleep was present in all and 
sleep very deep. After awakening there were no 
sequelae. 

In the meantime the burned-out houses caved in. 
The rubble and debris on the streets prevented 
many from escaping. The heat decreased slowly, 
but the main danger was past. Many of the bodies 
were lying in the streets half clothed or nude. The 
only covering that they always had on were their 
shoes (Figure 11). The victims’ hair was often 
burned, but frequently preserved. A few hours 
after the start of the raid the corpses had a peculiar 
aspect; they seemed blown up, lying on their 
stomachs. The buttocks were enlarged and the 
male sex organs were swollen to the size of a 
child’s head (Figure 12). Occasionally the skin was 
broken and indurated in many places (Figure 13) 
and in the majority of cases was of a waxen color. 
The face was pale. This picture lasted only a few 
hours; after this time the bodies shrunk to small 
objects with hard brownish black skin and charring 
of different parts,and frequently to ashes and com- 
plete disappearance (Figures 14, 15 and 16). 

At the same time fate had caught up with many 
of those in the shelters and the basements. In houses 
which had caved in through the effect of high ex- - 
plosives or fires, the bodies were found covered 
with rubble. The air raid tower shelters and also 
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the larger number of the subterranean shelters with- 
stood the explosions and fire. There was no doubt 
that in many a shelter, death had come to the oc- 
-cupants without any one ever suspecting it. Several 
persons were sometimes found sitting or lying in 
the most natural position (Figure 17) ; others were 
sitting in groups as if talking to each other and 
some had slipped to the floor from chairs or 


FicurE 17. Another view of victim shown in Figure 5. 


benches (Figure 18). The appearance of defense 
or escape movements could not be explained other 
than as death without premonition. In many shel- 
ters, however, bodies were found in a heap in front 
of the exit so that it must be concluded that escape 
was sometimes attempted. 

Many such public air raid shelters and _base- 


ments were examined from about the eleventh day 
| tt TR 


up to several months after the raid. Immediately 
following the raids the air was sometimes moist, 
seldom dry. At later dates, normal temperatures 
were prevalent. In most cases, the air was hot or 
warm and in some shelters even after weeks the 
heat was intolerable and breathing most difficult. 

As a rule, there was a strong, often nauseating 
odor of characteristic quality. The typical disagree- 
able odor of putrefied animal tissue was stronger 
than the odor of burnt flesh and fat. This typical 
odor helped experienced men to direct rescue work 
toward buried or hidden corpses. The odor in- 
creased in the course of weeks and was absent in 
shelters where only ashes were found. 

In the shelters bodies assumed various aspects 
Corresponding to the circumstances under which 
death had set in. Nowhere were bodies found naked 
or without clothing as they were in the streets. The 
clothes, however, often showed burned-out holes 
which exposed the skin. Bodies were frequently 


found lying in a thick greasy black mass which 
was without a doubt melted fat tissue. The fat 
coagulated on the floors as the temperature de- 
creased. The head hair as a rule was unchanged or 
only slightly singed. The bodies were not bloated 
except for a few which were found floating in 
water which had seeped into the shelters from 
broken mains. All were shrunken so that the clothes 


_ appeared to be too large. Those bodies were called 


(“incendiary-bomb-shrunken bodies”) Bomben- 
brandschrumpfleichen. They were not always in 
one piece. Sleeves and trouser legs were frequently 


. burned off and with them the limbs were burned to 
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the bones. Frequently such bodies burned to a crisp 
weeks after death—apparently after oxygen had 
become available. In the same rooms with such 
bodies were found other more or less_pre- 
served or shrunken corpses and also some which 
had fallen to ashes and could hardly be recognized. 
Many basements contained only bits of ashes and 
in these cases the number of casualties could only 
be estimated. 

Burns were seen in the living, as was to be ex- 
pected. Surprising to the Germans was the great 
increase in tetanus secondary to burns. Figures were 
not published or available at the time of the Medi- 
cal Branch survey but the problem was of sufficient 


Ficurre 18. Scene confronting rescue workers shown enter- 
ing air raid shelter some time after a raid. Victims succumbed 
to carbon monoxide. 


magnitude to warrant a directive from Professor 
Rostock to administer tetanus antitoxin to every 
case of burns. The fact that many burned victims 
were buried under caved-in houses and could not 
be evacuated to medical installations where they 
might have received tetanus antitoxin allowed for 
the optimum conditions for the development of 


THE NATURE OF AIR 


RAID CASUALTIES 


tetanus. Tetanus immunizations were not given to 
the population at large. 

The treatment of burns varied throughout Ger- 
many. New drugs containing tannic acid deriva- 
tives,1° massive sterile pressure dressings, and ex- 
tensive debridement were all widely employed but 
without a definite over-all plan for the evaluation 
of the best method of treatment. No mention was 
made of injury from heat other than burns proper 
and without causing death. In personal interviews, 
opinions were expressed that all people in whom 
the previously described heat effect was found 
were dead, and that, therefore, the conclusion could 
be drawn that these changes had taken place dur- 
ing or after death. Blood substitutes were not used 
nearly as extensively as they are in the United 
States, and, in fact, the subject of the value of 
blood substitutes in the treatment of burns was to 
be worked aut under sponsorship of the German 
National Research Council. 

Conjunctivitis as a result of smoke and radiated 
heat often occurred. No permanent after effects 
were observed and the standard treatment through- 
out Germany was a nursing treatment—flushing the 
conjunctival sac with boric acid solution. In severe 
cases Biseptol Compositum (trade name of an oint- 
ment) was administered by physicians. 

A pamphlet was distributed to Luftgau physi- 
cians concerning expected injuries and their man- 
agement.!1 


\ Carbon monoxide poisoning 


Carbon monoxide as a major cause of death 
after aerial bombing was a possibility which few 
had expected before the war. It is now recognized 
as a typical “shelter or cellar death.” Like heat 
death it occurred in rooms the exits of which were 
blocked by rubble or fire. In such cases, the origin 
of the carbon monoxide was almost always incom- 
plete combustion. Also, in many instances, as much 
as 70 per cent of the gases liberated from an ex- 
ploded bomb was carbon monoxide. 

Carbon monoxide death assumed such an im- 
portance that the high command of the Luftwaffe 
issued an order to examining commissions to pro- 
cure statistical evidence of carbon monoxide poi- 
soning. In death resulting from burial in rubble, 
carbon monoxide poisoning was often the real 
cause of death. This is not surprising when it is 
kept in mind that many fires start when a house 
caves in, in bombing by incendiaries as well as by 
high explosives. 


Death attributable to carbon monoxide was also 
known to occur in the open. The additional strain. 
of an attempt to escape from fire and heat was; 
often the difference between life and death. That 
carbon monoxide will damage an already diseased: 
heart muscle more than a normal one, is well 
known. That carbon monoxide is taken up in in- 
creased quantities when respiration is rapid is 
obvious. In a fire which developed after a raid or 
Wesermuende, of 210 corpses, 175 presented the 
picture of acute carbon monoxide poisoning. In 
Hamburg, 70-per cent of all casualties apart from. 
those resulting from mechanical causes or burns; 


were caused by carbon monoxide. According to 


Schoen,! a concentration of 0.5 per cent carbon 
monoxide in the air can cause death after one 
hour. Even a concentration of 0.1 per cent may 
still produce symptoms. Sehoen also states that 
the old theory that one cannot die in a room where 
a flame can still burn is incorrect. The reason is: 
that, as has been mentioned, the concentration of 
4 per cent coal or lighting gas (corresponding fo 
0.5 per cent carbon monoxide) will lead to death 
after one hour, whereas explosion does not occur 
until a concentration of between 8 and 16 per cent. 
is attained. Fumes from ordinary fires are said to 
contain 3 per cent of carbon monoxide gas, coal 
gas to contain 6 per cent carbon monoxide, gas 
from a high-explosive bomb 60 per cent to 70 per 
cent carbon monoxide. 

Qualitative and quantitative examinations for 
carbon monoxide were carried out in Hamburg and 
several other cities throughout Germany. A reliable 
laboratory test (Ponsold') was reported to be: One 
drop of blood from a corpse is added to 50 cc of 
water. If this retains its red color, carbon monoxide 
hemoglobin is present. If not, the test should be 
regarded as negative for carbon monoxide. High 
temperatures will destroy carbon monoxide hemo- 
globin.* Putrefaction will not destroy carbon 
monoxide hemoglobin.+ The conclusion as to the 
importance of carbon monoxide poisoning as a 
cause of death in incendiary raids on large German 
cities is plainly dependent on the validity of this 
statement concerning the presence of carbon 
monoxide in the blood at a considerable time after 
death. 

The conclusion arrived at by the German au- 
thorities was that there was a need for a good and 


* Graeff: Cited in reference 2. 


7 K. Wenig: Reichsgesundheitsblatt, 19: 169; 1944, cited in 
reference 2. 
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Sensitive test for the detection of carbon monoxide 
in living and dead persons, because in the hands 
of, most investigators the tests were unreliable in 
People who had been dead more than a few hours. 

e examination of splenic blood was suggested 
When it was impossible to test peripheral blood. 

Concentrations up to 95 per cent were found in 
Many “shelter dead.” The fact that many shelters 
and basements could not be entered for many days 
after a raid made qualitative and quantitative ex- 
aminations for carbon monoxide unreliable or 

en impossible. The typical characteristic of car- 
bn monoxide deaths in aerial war is the so-called 
Peaceful position of the bodies (Figure 18), which 
is suggestive of a complete lack of apprehension 
of danger. 

Rose? 5 stated that in aerial warfare different 
Concentrations of carbon monoxide could not be 
found in one and the same room, as have been 
found, for instance, in the garage of the typical 
peacetime suicide. 

Two conclusions about death from this cause 
Were arrived at and disseminated to everyone con- 
cerned in the treatment of aerial casualties: to keep 
in mind at all times the possibility of carbon 
monoxide poisoning even if the patient had been 
found in the open air; to give the unconscious vic- 
tim preference over a victim of physical injury. 

It has been known for a long time that small 
birds are particularly sensitive to carbon monoxide, 
and it was therefore recommended that they be taken 
into air raid shelters. This measure, however, did 
Not prove very practical as the birds would not be 
quiet and peaceful during the raid and could not 
be watched for the excitement and subsequent 
drowsiness indicative of carbon monoxide poison- 
ing. The only thing to do, then, it was stated, would 

to leave a burning building even if there was 
danger from other sources in the street. It should 

kept in mind that the average gas mask or 
Chemical warfare filters as used in ventilators do 
not keep out carbon monoxide. 

It was stressed at the conference in Jueterbog 
that the public should not be informed as to the 
danger of carbon monoxide originating in large- 
Scale fires. In view of the inadequacy of preventive 
Measures only unrest and even panic would be 
Caused.! 

Because carbon monoxide poisoning is often not 
Tecognized, severe sequelae are frequently encoun- 
tered. Residual lesions in the central nervous sys- 
tem resulting from carbon monoxide poisoning 
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were expected in large numbers because even after 
exposure to carbon monoxide for only a few hours 
extrapyramidal lesions are known to occur. How- 
ever, only occasional cases of permanent damage 
were seen up to the time of the Medical Branch 
survey. Just how many survivors from shelters and 
basements had sequelae resulting from carbon 
monoxide poisoning was not ascertained. Nor was 
it possible to obtain reports from pathologists as 
to the frequency of myocardial necroses, fatty de- 
generation of the liver and the kidneys, thromboses, 
and softening of the basal ganglia, all typical 
changes known to occur after carbon monoxide 
poisoning. 

In the absence of specific therapy for carbon 
monoxide poisoning uniform directives as to the 
management of this condition were not issued. But 
H. Desaga! stressed the importance of prompt 
“heroic” treatment with large intravenous doses of 
analeptics, such as cardiazol, until the patient re- 
sponded to external stimuli. He warned against 
overlooking carbon monoxide poisoning in the 
presence of concomitant injuries. 


Air st 

Air blast is caused by bombs containing a greater 
amount of explosive material than bombs which, 
when exploding, exert their effect on the human 
body by their fragments. Bombs containing a 
greater quantity of explosive material produced 
their damage through a blast wave of compressed 
air which was pushed ahead of the detonated gas 
in the form of a ball. In general, the Germans 
found that after an explosion of a bomb any human 
being nearby would be injured by fragments of 
the bomb and debris or be thrown by the air pres- 
sure, in which case he might suffer only external in- 
juries. Under certain however, 
neither fully explained in Britain or Germany, air 
blast injuries can occur without external injuries. 
This type of damage, even with the heaviest bombs, 
occurred only within a radius of 30 meters. A good 
deal of experimental work had been done on the 
subject in Germany (see Desaga) .! !2 

The air blast wave attacks the body surface, but 
does not produce damage throughout the upper re- 
spiratory system as was suspected in England early 
in the war. It is a purely mechanical effect, and 
was compared with that of a faulty dive into the 
water when the chest and abdomen hit the water’s 
surface. Suction does not play a role in the pro- 
duction of air blast injuries, according to the Ger- 
man authorities. 


circumstances, 
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In the air blast the most typical injury was found 
to be a single or bilateral perforation of the ear 
drum (when it had not been plugged as a pre- 
ventive measure). The most important injuries 
were those of the lungs. Massive hemorrhages into 
the alveoli and around the bronchi occurred. His- 
tologically, the damaged lung tissue was described 
as resembling red hepatization in lobar pneumonia. 
The lungs did not contain any air, and bloody 
foam was present in the bronchi and the trachea. 
Most of the damage was near the hilum, but it was 
also found near the heart and in the region of the 
lower lobes. The upper lobes were usually un- 
changed. In severe cases, the pleura was found to 
be torn in the direction of the ribs. Lung tears have 
been seen with such consequences as pneumo- 
thorax, hemothorax, and mediastinal emphysema 
as the result of a blast. The abdominal organs were 
very rarely damaged by air blast, and in order to 
avoid unnecessary laparotomies warnings were 
given of the possibility. 

In air blast casualties there was almost always 
unconsciousness of some duration, so that patients 
could not account for the circumstances leading to 
their injuries. The German authorities contend that 
air blast injuries may as a rule be excluded if 
the explosion occurred more than 30 meters 
away. Only under special circumstances air blast 
injuries were reported over a greater distance. 
Seriba described air blast injuries in the occu- 
pants of a shelter at the entrance of which a bomb 
exploded. The pressure wave shot through the tun- 
nel of the shelter, as it could not find another out- 
Jet. In March and April of 1945, Baniecki_ per- 
formed 39 autopsies on air blast victims who were 
found in Stollen (tunnels) about 40 to 50 meters 
long, dug into the ground. In each case the victim 
had been in such a tunnel when a bomb exploded 
near the entrance. The blast wave was transmitted 
into the tunnel and caused death to many occupants. 

Air embolism also occurred in air blast victims. 
The 39 autopsies just mentioned were done under 

field conditions with only a little water available, 
yet care was taken to open the thoracic cavity under 
water (urine was sometimes used) and in 18 cases 
the cause of death was found to be air embolism. 
In 15 cases the left ventricle was found to contain 
liquid blood and foam, and in 2 cases there was 
air in the right ventricle only. Numerous subdia- 
phragmatic and subpleural tears and hemorrhages 
were found. The air may be presumed to have en- 
tered from these tears. Conjunctival hemorrhages 


were found in half the cases. There were perfora- 
tions of the ear drums in about half the cases. 
Retinal hemorrhages were occasionally seen in 
people who presented other evidence of air blast 
injury. 
After regaining consciousness the injured per- 
sons usually complained of severe shortness of 
breath and of pain in the chest and abdomen aic- 
companied by precordial pain. The victims fre:- 
quently stated that they could not move at all in 
the first thirty minutes or so. There was pain iri 
their ears from ruptured drums. Deafness was ob - 
served in several instances. In slight cases middl+2 
ear deafness occurred. In severe cases the air wave? 
transmitted pressure through the labyrinthic liquor. 


on Corti’s organ. This type of deafness may cover’ 


the entire range of hearing and was often seen with- 
out perforations of the drum. 

Zangemeister!* stressed the difference between 
damage to the ears subsequent to air blast and 
damage resulting from sound waves. Physically, 


the difference is only quantitative as the amplitude, 


and frequency of air waves are different from those 
of sound waves; this is proved by the absence of 
perforated drums in ear damage from sound. Fur- 
thermore, in sound damage, the cochlear nerve 
is damaged almost exclusively in a range cor- 
responding to the frequency of the exciting sound 
wave. Air blast damage to the inner ear is a me- 
chanical damage and will not become better or 


worse, whereas damage from sound waves is called/ 
acoustic trauma and will improve after from two. ° 


to ten weeks. Skull injuries, frequent in air blasts, 
can increase the damage to the ear. People who 
have been suffering from middle ear infections will 
be more vulnerable to air blast than others. Such 
cases, however, are yet to be studied. 

Those air blast victims who did not die recovered 
in a surprisingly short time. The pain in the chest 
and abdomen ceased and they were wide awake and 
in high spirits as early as twenty-four hours after 
the raid. Cardiac stimulants were no longer needed 
after twenty-four hours. Hemoptysis ended on the 


-fourth or fifth day, and after six to eight days the 
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patient was well clinically and roentgenologically. 
The majority of air blast injured could be dis- 
charged from hospitals after three to four weeks. 
No sequelae were seen in any, even in those very 
severely injured by air blast. 

There was no treatment for this syndrome except 
for bed rest and cardiovascular stimulants when in- 
dicated. It was advised even when minor or major 
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surgical work had to be done that the air blast in- 
jured should for two reasons be admitted to medi- 
cal wards. The medical wards were less crowded 
after air raids than the surgical wards and the air 
blast injuries did present more of a medical prob- 
lem than anything else.!? 

In summary, it can be stated that air blast deaths 
and injuries were relatively infrequent because they 
affected, as a general rule, only those people who 
were in the open. Bombs which exploded near 
the entrance of an open tunnel or hallway caused 
damage through the pressure wave which was 
transmitted. Injuries to the ears, consisting of per- 
forated drums and damage to Corti’s organ result- 
ing in inner ear deafness, tearing of lung tissues 
with resulting air embolism, and conjunctival and 
retinal hemorrhages were the typical conditions oc- 

ring from air blast. 


Dust inhalation 


The inhalation of dust was seldom found to be 
a cause of death in the air raids. According to the 
Medical Experiences in Air Raids'* of April 5, 
1944, more than one thousand times the concentra- 
tion of particles in the air is required than is en- 
countered in the dustiest street or industrial plant 
to cause a closing off of the upper respiratory tract. 
In the case observed, the upper respiratory pas- 
sages down to the larynx were blocked with dust. 
Only small amounts of dust were able to enter 
the alveoli of the lung. Therefore, the disturb- 
ance of the gas exchange in the alveoli does 
not appear to play an important role in air raid 
deaths. In unconscious people who were lying face 
down in an accumulation of dust, a complete block- 
age of the respiratory passages did occur. After a 
very few breaths, they “drowned in dust.” Profes- 
sor L. Singer, a pathologist of Munich, reported 
that after a raid was over and people left the shel- 
ters, the dust settled down on the city, and several 
cases of dust death were seen. He observed three 
cases where the larynx was filled with a pseudo- 
‘membranous mass of dust and mucous membrane. 

In cases without external injuries, dust was 
often found in the respiratory tract, but in most 
cases the real cause of death was something else, 
such as carbon monoxide poisoning. 


Drowning 


Death from drowning can be expected in air 
raids near large bodies of water and dam facilities. 
For instance, according to public utilities authori- 


ties, 1,194 people were drowned in the Ruhr Valley 
after the Moehne Dam had been bombed and blown 
up by the RAF on May 16-17, 1943. No other large- 
scale instances of drowning subsequent to air raids 
have been reported. Broken water mains permitted 
water to seep into shelters, basements, and bomb 
craters and caused death to the occupants of shel- 
ters and basements and people who had sought 
refuge in bomb craters (see report on the Hamburg 
raids® 9), 


Pre-existing organic disease 

This kind of death is very frequent and consists 
of cardiac death and cerebral accident. Accurate 
figures could, of course, not be obtained as it is 
not known how many people in the population 
have more or less developed arteriosclerosis. The 
majority of cases in the reports of the examining 
commissions were attributed to fright and over- 
exertion when everyone was engaged in rescue work 
following the air raids. Dr. Wilhelm Stepp, Pro- 
fessor of Medicine at the University of Munich, 
described this as the “shelter death of the aged.” 
On many occasions they were surprised to find that 
when the “all clear” signal had sounded, older 
people did not get up to leave and had died quietly 
during the raid. However, sudden death was seen 
in younger people of thirty and older in whom 
coronary disease did not exist. Professor Siegmund, 
a pathologist of Muenster,!® described cases with 
undetermined cause of death in young people who 
were leaving their shelters and collapsed and died 
after the raids when fright could no longer play a 
role. In some of these people, it had to be assumed 
that carbon monoxide poisoning and the great ex- 
citement of a raid produced a cardiac arrest, a syn- 
drome which has not been explained satisfactorily. 


Poisoning by industrial gases 


Nitrose gas which is liberated in the explosion 


_ of dynamite and nitrocellulose, caused an occa- 
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sional death. The pure poisoning with nitrose gas 
lead to pseudo-membranous changes in the respira- 
tory tract with edema of the lungs. Furthermore, 
methemoglobin was formed. Experimentally, the 
combination of carbon monoxide and nitrose gas is 
known to be a very lethal mixture. Only one-half 
the lethal dose of each gas is necessary to kill ani- 
mals experimentally (Wirth?). In these cases car- 
bon monoxide hemoglobin and methemoglobin can 
be shown to be present in the blood, but methemo- 
globin changes into nitrous oxide hemoglobin after 
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two hours, and resembles spectroscopically carbon 
monoxide hemoglobin. It can, therefore, be con- 
fused with the latter. . 

Aldehydes were liberated after bombing of in- 
dustrial plants and were observed to cause irrita- 
tion to the mucous membranes. 

Akrolein, a gas which originates after heating or 
burning of glycerine and fats, was observed to pro- 
duce vertigo and drowsiness in isolated instances 
where factories processing meats, fats, oils, soaps, 
and varnish were hit. 

All of these gases produced irritation of the 
upper respiratory tract. A manuscript by Schoen? 
of Goettingen described 44 clinically observed cases 
of poisoning by smoke and irritant gases. Of these 
44, 12 were unconscious; 6 were admitted with 
edema of the lungs and 3 died; 6 cases developed 
broncho-pneumonia, 2 with subsequent lung ab- 
cesses, and 1 of these died; in 5 cases an abnormal 
electrocardiogram as indicated by a particularly 
prolonged P-R interval, suggested myocardial dam- 
age. 

Phosphorus 

Examining commissioners complained bitterly 
that not only laymen, but also doctors called every 
burn a phosphorus burn.° It is stressed that a burn 
can be attributed to phosphorus only if it lights 
up in the dark or smells of phosphorus. Wounds 
resulting from phosphorus are very rare, and light- 
ing up in the dark can be caused by insignificant 
quantities of phosphorus which do not need to be 
dangerous. Rose® stated that the psychologic effect 
of phosphorus bombs was far greater than any 
actual damage which they caused. Only the 30- 
pound incendiary bomb contained phosphorus. Al- 
though phosphorus burns were not infrequent and 
occurred in people who had come in contact with 
unexploded phosphorus canisters lying about in 
the streets and under the rubble and in fields, death 
through phosphorus alone was not observed. As 
incendiary agent the direct contact with an explod- 
‘ing incendiary bomb is a freak, and was never seen 
in Germany. No cases have been reported in which 
organic damage resulting from the absorption of 
phosphorus through the skin could be proved. No 
skin damage from phosphorus occurred where there 
was no burn at the same time. No cases of inges- 
tion of phosphorus with systematic after effects 
were observed. No eye injuries resulting from phos- 
phorus were seen, although directives were issued 
for the treatment of eye injuries caused by phos- 
phorus burns. 


Summary and conclusions 

1. Medical commissions working under the di- 
rection of the German Air Ministry studied all 
causes of death and injuries peculiar to aerial war- 
fare. They submitted their reports to the Air Minis- 
try in Berlin where periodic pamphlets were issued 
through which the medical profession was kept 
informed on developments. 

2. Reports on casualties resulting from aerial 
bombings were kept by the municipal police de- 
partment. All reports were held secret, and no 
figures were_given. The figures mentioned in this 
chapter were given by members of the various com- 
missions when interviewed. 

3. It can be stated that there was a definite re- 
lationship between the type of bomb dropped, and 
the type of death or injury to be expected. An in- 
cendiary raid was expected to cause more dead 
than wounded, through the effects of heat and car- 
bon monoxide; in bombings with high explosives, 
mechanical injuries outnumbered deaths. 

4. It should be kept in mind that season, geo- 
graphical location, and type of city bombed are 
very important factors in the evaluation of air raid 
casualties. German scientists found it impossible to 
get an accurate list of the causes of death in the 
order of their importance. The order in which the 
causes of death are listed in this chapter is only 
an approximation. 

5. Direct hits, action of bomb fragments, and 
burial under rubble were listed as mechanical 
effects of air raids. The effects of heat in incendi- 
ary raids as well as high-explosives raids were the 
burns and very high temperatures to which the 
population were exposed. In all the cities visited 
carbon monoxide poisoning was regarded as the 
primary cause of death or injury, sometimes reach- 
ing to as much as 80 per cent of all incendiary 
raid casualties. Air blast was found to be a rela- 
tively infrequent cause of death and affected only 
people within a radius of 30 meters from the ex- 
plosion of a bomb. Perforation of the ear drums, 
inner ear deafness resulting from the effect of the 
pressure wave on Corti’s organ, tearing of lung tis- 
sue with resulting air embolism, and hemorrhages 
in the eyes were described as typical of air blast. 
Dust inhalation was seen in occasional instances; 
drowning occurred in approximately 1,200 people 
after a dam in the Ruhr Valley had been blown up. 
Industrial gases accounted for an occasional death. 
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CHAPTER FOUR | 
COMMUNICABLE DISEASES AND OTHER DISORDERS 


Air war against large crowded cities created con- 
_ ditions for which we had no precedent. In pre 
paring to assess the influence of aerial bombing on 
the morbidity and mortality of many different dis- 
eases and disorders, the investigators who have 
written this chapter had to start from scratch in 
the truest sense of that expression. Training, ex- 
perience, and knowledge would lead one to expect 
a tremendous increase in communicable diseases to 
epidemiologic proportions when visualizing the de- 
struction of German cities, but there were no major 
epidemics. That the nervous strain of trying to keep 
somewhat of a normal life going amid such 
desolation would exhibit itself in an increase in 


the psychosomatic disorders was expected and was; 
indeed found. 

Before the war the statement was frequently 
made that large-scale bombings would drive people: 
mad. In England, R. D. Gillespie, the well-known: 
psychiatrist of Guy’s Hospital, said that he and his: 
colleagues held long discussions in the period after, 
Chamberlain’s trip to Munich, to decide how to: 
meet the tremendous incidence of psychiatric dis-) 
orders anticipated once the Germans started bomb-: 
ing London. Looking back on it in 1945 he added, 
“We might as well have saved our breath.” What 
happened in Germany under conditions even more’ 
trying for the individual is described in the final | 
section of this chapter. 


COMMUNICABLE DISEASES 


CAPTAIN FRANZ K. BAUER, MEDICAL CORPS, AUS 
LIEUTENANT COLONEL JOHN H. WATKINS, SANITARY CORPS, AUS 


Disease is the third of the Four Horsemen of the 
Apocalypse. In every war it has played a major 
role in the outcome of the conflict. Many factors 
arise in a wartime population to increase the in- 
cidence and mortality of disease. The aerial bomb- 
ing of civilian populations is new, except for 
the zeppelin raids in World War I, and it is the 
purpose of this chapter to attempt to indicate the 
effect of this factor upon disease and disease mor- 
tality. The assignment is not an easy one, for no 
epidemics arose in Germany during World War II 
of a degree in any sense comparable to such pre- 
vious wartime epidemics as that of influenza in 
1918. Many of those which were recorded would 
have originated in the absence of a wartime regime. 
Usually the question to be answered was “Did 
bombing accentuate the incidence of the disease?” 
rather than “Did the epidemic occur because of 
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the bombing?” Relationships are frequently in- 
volved; for example, the nutritional state of a) 
population following bombing may be the precipi- 
tating cause of an outbreak of disease rather than 
the bombing itself. The results presented here are 
largely statistical in nature, reinforced wherever 
possible by the opinions of many reliable German 
medical, authorities interviewed during the course 
of the furvey. 


Typhus fever 


Typhus fever did not appear in German cities 
until foreign laborers had been imported and labor 
camps established. It is generally believed that the 
increased incidence of typhus in Germany during 
the war is attributable to the influx of foreign 
workers from those eastern countries where this 
disease is endemic. Foreign laborers were examined 


COMMUNICABLE DISEASES 


TABLE 1. 


ANNUAL CASE:.INCIDENCE OF TYPHUS FEVER 


IN SEVEN GERMAN Cities IN 1938, 1940, 1942-43-44 
(Rates per 100,000 population; annual basis) 


City 1938 1940 
Bochum 0.00 0.00 
Duisburg 0.00 0.00 
Frankfort 0.00 0.00 
Hamburg 0.00 0.00 
Kiel 0.00 0.00 
Magdeburg 0.00 0.00 
Nuremberg 0.00 0.00 
Combined Cities 0.00 0.00 


on two different occasions at the time they were 
imported, but the labor camps in which they were 
forced to live provided those conditions of over- 
crowding and insanitation under which typhus is 
spread. This is no doubt responsible for the appear- 
ance of epidemics among these individuals; and 
it is believed that the breaking down of the line of 
demarcation between forced laborers and German 
citizens caused by the air raids is responsible for 
the spread of typhus to the civilian population. 

No cases of typhus fever were reported in 1938 
and 1940 among residents of the seven German 
cities listed in Table 1. In 1942 the case rate per 
100,000 population in the combined group of cities 
was 0.23, in 1943, 0.65, and in 1944, 5.51. The 
high incidence in 1944 was accounted for by in- 
creased numbers of typhus cases in Frankfort on 
Main, Magdeburg, and Nuremberg. Until the 
heavy air attacks on Germany were started the in- 
Cidence of the disease appeared to be sporadic and 
low. This is clearly indicated by Table 2 which 
lists the cases of typhus fever in Magdeburg during 
the years 1943 and 1944. 

In 1943, during which no air raids were made 
On the city, only 2 cases of typhus fever appeared 
among residents in spite of the fact that 98 cases 
occurred among displaced persons. In 1944, on the 
other hand, after the bombing in January, 8 cases 
of typhus fever appeared among the residents in 
April, the incidence rising to an epidemic number 
of 74 in May, and declining again to 4 cases in 
June as the war summer months approached. 
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1942 1943 1944 
0.00 1.22 1.11 
0.00 0.00 0.00 
0.00 0.38 5.72 
0.06 0.81 0.98 
0.00 0.35 0.00 
1.16 0.89 39.28 
1.08 0.58 7.76 
0.23 0.65 5.01 


The charts of monthly air attacks and the 
monthly case incidence of typhus (Figure 19) show 
a relatively small amount of typhus occurring in 
the resident population of this group of cities, 
other than in Cologne and Magdeburg. Aside from 
Magdeburg the charts do not bring out the effect 
of bombing on typhus incidence, partly because of 
the small numbers involved, and partly because of 


TABLE 2. ReEpPoRTED CASES OF TYPHUS FEVER 
IN MacpEBURG IN 1943 AND 1944 


Number of cases reported among 


Displaced 
Date Residents persons 
1942 December 0 1 
1943 January 0 5 
February 2 46 
March 0 43 
April 0 1 
October 0 0 
1944, January 0 6 
February 0 37 
March 0 5 
April 8 19 
May 74 46 
June 4 12 
December 0 I 
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COMMUNICABLE DISEASES 


TABLE 3. ANNUAL CASE INCIDENCE OF DIPHTHERIA 
IN SEVEN GERMAN CITIES IN 1938, 1940, 1942-43-44, 


(Rates per 100,000 population; annual basis.) 


—_—_— 


City 1938 1940 1942 1943 i944 


——"— 


Bochum 503.18 571.90 303.91 281.79 3653.70 


Duisburg 399.08 290.39 297.40 225.87 379.19 
Frankfort 128.00 315.09 143.71 158.29 20 2.86 
Hamburg 201.25 253.33 246.98 272.85 341.94 
Kiel 206.81 109.32 441.68 229.27 23,7.42 
Magdeburg 363.05 309.00 397.00 363.05 42.5.46 
Nuremberg 321.44 208.89 366.62 476.97 562.95 
Suntec Sine a So eee: Ae es © Rs Come ial SER “Srey = 
Combed Cities 263.00 281.01 280.70 277.15 351,05 
at . * eeeeeee tat Se See ee oe TSS ete 


TABLE 4. ANNUAL Mortatity From DIPHTHERIA IN 
THIRTEEN GERMAN CiTiEs IN 1938, 1940, 1942-43-44 


(Rates per 100,000 population; annual basis*.) 


City 1938 1940 1942 1943 1944 
Augsburg 14.22 2.73 14.42 14.60 6.88(1))) 
Bochum 15.61 22.60 10.42 13.46 19.27(1.0) 
Bremen 13.41 5.30 17.62 9.88 43.66 (10) 
Cologne 8.47 11.86 6.76 17.07(5)  33.72(8) 
Dortmund _ 21.91 15.93 11.28 11.56 21.76(9) 
Duisburg 15.12 15.98 27.98 24.42 44,.53(10) 
Duesseldorf 14.57 8.27 11.39 12.80(9) 24.47 (7) 
Hamburg 7.68 17.54 14.21 21.41 23.55 (10) 
Kiel 7.62 7.29 15.59 11.85 15.24(10) 
Magdeburg 13.10 10.25 12.49 13.93 19.83 (10) 
Mulheim 5.17 17.32 11.19 17.48 14.94(10) 
Nuremberg 13.21 6.29 12.92 18.66 11.70(10) 
Solingen 8.46 1.50 4.86 8.61 18.26(10) 


* All rates are computed on an annual basis. But in this and in following tables, wherever the data used are for less than the 
complete year, the number of months actually included is indicated in parentheses. 


34 


COMMUNICABLE DISEASES 


the added factor of the size and location of foreign 
labor camps. It is interesting to note that the 
typhus fever reported in Frankfort, Magdeburg and 
Nuremberg occurred in the late spring and sum- 
mer months following periods of air attacks. 

German nationals were not immunized against 
typhus, for which Dr. Leonardo Conti, Chief of the 
German public health service, gave these reasons: 
“Germans are clean. They are never lousy. The 
primary danger of typhus arose from Russian and 
Polish workers who were brought into Germany 
during the war. They account for well over 90 per 
cent of all cases in Germany. We did not im- 
munize against typhus because I feel that this 
should be left to the discretion of the physician 
confronted with the problem. Furthermore, there 
was the danger of a reaction. It would also have 
required large amounts of vaccine and would have 
taken valuable time from the public health au- 
thorities, time which was to be spent more profita- 
bly in strengthening their control over the national 
public health. As a matter of fact, I would much 
rather take the risk with my control organization 
and, if I may say so, the absence of a typhus epi- 
demic shows that this was the proper approach. 
Generally speaking, only medical and nursing 
personnel in direct contact with typhus patients 
were immunized against the disease.” 

In summary, it can be stated that although typhus 
fever did not assume epidemic proportions of any 
magnitude, a relationship between aerial bombings 
and outbreaks in German nationals cannot be dis- 
puted. The bombings led to an increased interming- 
ling between Germans and foreigners by virtue of 
the fact that public shelters were shared by both 
groups alike and that evacuation could not be car- 
i separately for Germans and foreigners 


logiger working hours and lack of soap must also 
taken into account. 


iphtheria 

Diphtheria showed a marked increase in 1940 
and 1941 (before the bombing of Germany began). 
This increase corresponded to the periodic increase 
in diphtheria which is known to occur in Europe 
every three to five years. By 1941 compulsory im- 
munization for children and voluntary immuniza- 
tion for adults against the disease had been insti- 
tuted by national decree, with the result that there 
was less diphtheria and of a more benign form. 
Further, no deaths were reported among patients 
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who had received immunization within three years 
of the onset of the disease. The diphtheria rate 
went down all over Europe in 1942 and 1943. 

After the aerial bombings on Germany began 
the incidence of diphtheria went up rapidly, par- 
ticularly in 1944 as shown by the combined diph- 
theria case rates for the seven cities of Table 3. 
The case rates for 1938 and 1940 were 263.00 and 
281.01, respectively, per 100,000 population; no 
significant change occurred in 1942 and 1943 but 
in 1944 the rate rose to 351.05. The increase did 
not occur in all seven cities, but in Hamburg, Kiel, 
Magdeburg, and Nuremberg. The mortality rates 
conform to the findings regarding case incidence 
(Table 4). The 1944 rate for all cities combined is 
twice the rates for either 1938 or 1940 and con- 
siderably higher than those for 1942 and 1943. In 
1944 ten of the thirteen individual cities possessed 
higher rates than in 1938 or 1940. 

It is interesting to note that the total case and 
mortality rates indicate increased fatality. Com- 
puted from the total lines of Tables 3 and 4, the 
case fatality was: 


1938 4.5 per cent 
1940 4.6 per cent 
1942 4.8 per cent 
1943 6.0 per cent 
1944 7.1 per cent 


The years 1938 and 1940 were selected as base 
years for the evaluation of the vital statistics for 
the years of the heavy air attacks, but a better 
selection of a base for the evaluation of communi- 
cable disease would have been an average of sev- 
eral prewar years. An epidemic of diphtheria did 
occur in Germany in 1937-38 and evidence in pos- 
session of the Medical Branch indicates that a high 
level of the disease persisted in 1940. The high 
rates of 1944, therefore, are all the more striking, 
in comparison with those of years in which the 
disease was excessively prevalent. 

Figures 20 and 21 give monthly trends of the 
case and mortality rates for cities in Germany, con- 
trasted with the monthly bomb tonnage of the air 
attacks upon each city. Some evidence does exist 
in these figures that incidence of the disease rose 
after periods of heavy bombing. In Bochum, 
Cologne, Dortmund, Duisburg, Hamburg, Kiel, 
and Nuremberg the rate in 1943 increased follow- 
ing the heavy air attacks of the summer months. A 
considerable part of the increases, however, is fal- 
lacious. Diphtheria case rates normally rise in the 
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COMMUNICABLE DISEASES 


autumn, and in the present instance the increase is 
accentuated by the fact that reporting was defec- 
tive in the early period following heavy air raids. 
However, the increase in Cologne, Hamburg, and 
Nuremberg is well above the incidence for the pre- 
Vious year, and can hardly be attributed to factors 
other than those incurred during and following air 
attacks. Whether the increase was entirely the re- 
Sult of conditions created by the air war could not 
be ascertained, as immediate records for accurate 
Scientific studies on this subject were not prepared 
Owing to lack of time and personnel. The opinion 
was expressed, however, by all those concerned 
with the problem, that an indirect effect of aerial 
Warfare on the incidence and course of diphtheria 
Could not be disputed. This opinion was categori- 
cally stated by Dr. Conti and other high-ranking 
Physicians as well as by the municipal health offi- 
cers who were interviewed. The role which air war- 
fare played in the morbidity and mortality of 
diphtheria was explained as follows: 

By 1943, the German population was fatigued. 
The resistance of the people had been lowered ow- 
ing to poor living conditions and to constant cuts 
in their food rations. They had become careless: 
although a law had been passed early in the war 
Providing that people ill with communicable dis- 
€ases could go only to those bunkers and shelters 
Which were designated for isolation, and if they 
‘Were not near such a shelter or bunker they were 
to remain in their homes, the law was not always 
Obeyed. For instance, a mother would not leave 
her sick child home and go to the bunker herself; 
She took the child along. Thus children ill with 
diphtheria were taken to bunkers and shelters where 
they spread the disease, particularly to adults who 

ad not been immunized and were thus vulnerable 
to it. . 

The changes in morbidity in diphtheria as com- 
Pared with the picture of the disease as seen before 

€ air war started were: 

1. A higher incidence among adults. 

2. A more malignant and rapid course. 

3. A mortality which averaged 4.5 per cent for 
Most of Germany, but in some places went up to 
7 per cent. 

4. Multiple and serious sequelae such as myo- 
cardial damage, paralyses of the soft palate, and 
Polyneuritides. 

These polyneuritides were particularly resistant 
to therapy as were the other complications of diph- 
theria. Large doses of thiamin chloride were given 
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without effect, and Professor Stepp of Munich, 
Germany’s leading expert on vitamins and _ nutri- 
tion, stated in a personal interview that the whole 
subject of complications was conditioned by the 
poor nutritional state of the patients. He did not 
think the virulence of Klebsiella diphtheriae had 
changed, a belief which was borne out by bacterio- 
logic studies. 

Additional causative or contributory factors were 
thought to be: 

1. That too many people who suffered from 
“sore throats” did not seek medical attention. First 
of all, they were hard pressed and rushed, doctors 
were busy, and transportation off schedule, and, 
second, absenteeism was blazoned by the press and 
all state and Nazi party agencies as unpatriotic— 
so too many “sore throats” were allowed to go un- 
treated and to spread the pathogenic organism. 

2. That compulsory immunizations caused an 
increased incidence in adults. Some public health 
men with somewhat old-fashioned conceptions of 
immunology (as Dr. W. Bolt of Cologne) claimed 
that many immunized children were carriers and 
infected nonimmunized adults. This was hotly de- 
nied by several well-qualified public health au- 
thorities. Thus Dr. Hans Eller, public health officer 
of Augsburg, showed that in his city the increase 
of diphtheria was noticeable but by no means 
alarming, nor were there any complications such 
as observed in other cities. The reason for this was 
thought to be that compulsory immunization 
against diphtheria was started in 1935 and that, 
therefore, active immunity of a considerable de- 
gree had been produced in the population of Augs- 
burg. The argument then, boils down to one con- 
clusion: immunization was started too late in most 
German cities. 

It was left to the individual public health officers 
in German cities to institute compulsory and volun- 
tary immunizations against diphtheria, and it was 
not until 1941 that all of Germany required com- 
pulsory immunization of school children. The rea- 
son for this rather unusual procedure in a country 
as rigidly organized as Germany, was given by 
Dr. Conti, the chief of the German public health 
service: 

“Immunization against diphtheria was instituted 
locally and encouraged by national propaganda. 
Other immunizations were left up to the individual 
physicians because it was felt that legislation in 
this respect would mean an encroachment upon the 
judgment and prerogatives of the individual doctor. 
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TaBLE 5. ANNUAL CASE INCIDENCE OF SCARLET FEVER 
IN SEVEN GERMAN CITIES IN 1938, 1940, 1942-43-44, 


(Rates per 100,000 population; annual basis) 


City 1938 1940 1942 1943 1944 

Bochum 230.25 403.33 586.97 437.92 205.62 
Duisburg 278.58 286.22 692.34 482.60 343.08 
Frankfort 160.36 187.72 542.74 581.28 2:2.10 
Hamburg 188.27 263.14 719.42 446.36 326.05 
Kiel 262.12 322.13 753.11 465.51 374.77 
Magdeburg 192.79 241.05 715.01 618.22 354.84 
Nuremberg ‘noses IOVS 140.44 393.81 635.86 462.71 


Combined Cities 200.65 256.00 652.92 905.31 341.64 


TaBLe 6. ANNUAL Mortauity From ScarLeT FEVER IN 
THIRTEEN GERMAN CITIES IN 1938, 1940, 1942-43-44 


(Rates per 100,000 population, annual basis) 


City 1938 1940 1942 1943 1944 
Augsburg 2.19 0.55 8.54 3.79 4.91(10) 
Bochum 191 6.46 9,45 9.79 4.65(10) 
Bremen 0.57 0.46 6.26 5.09 8.00(10) 
Cologne 3.26 3.00 6.76 6.40(5)  9.09(8) 
Dortmund = 3.19 4.21 6.74 1.99(9) 
Duisburg 6.41 6.25 19.72 8.03 13.97(10) 
Duesseldorf 1.31 2.76 6.37 2.02(9) 5.43(7) 
Hamburg 0.71 2.01 . 11.42 8.19 3.87 (10) 
Kiel 1.20 0.73 | 10.74 4.18 8.27(10) 
Magdeburg 1.22 2.05 9.58 9.78 7.83 (10) 
Mulheim 0.74 5.77 13.43 11.65 2.30(10) 
Nuremberg 0.96 1.26 3.50 8.45 3.76(10) 
Solingen — — 7.30 7.75 2.15 (10) 


Combined Cities 1.73 2.60 9.08 7.08 5.94(10) 


COMMUNICABLE DISEASES 


Our doctors did not desire to vaccinate everyone 
because of the danger of covering up the carriers. 
Furthermore, it is much better to rely upon careful 
and thorough public health controls than to de- 
pend upon immunizations which at best are un- 
certain. I believe that immunization should be re- 
sorted to only when we have determined definitely 
that a specific danger exists in a given area.” 


i 


Sgarlet fever 


Germany experienced an epidemic of scarlet 
fever in 1941. Detailed data on mortality and case 
incidence for this year were not secured for the 
present study, but with the fact in mind it is ap- 
parent from the annual case incidence of Table 5 
and the annual mortality figures of Table 6 that 
a high incidence of the disease still persisted in 
1942 and 1943. For the seven cities of Table 5 
the case incidence in 1940 was 256.00 per 100,000, 
while in 1942 it was 652.92 and in 1943, 505.31. 
The rate had fallen to 341.64 in 1944. A similar 
picture is shown for the annual mortality rates of 
Table 6, as well as for the case incidence rates of 
the individual cities. The mortality rates for the 
individual cities, shown in Table 6, are not as clear 
cut; for Augsburg, Bremen, Cologne, Duisburg, 
Duesseldorf, and Kiel the scarlet fever mortality 
rate in 1944 was higher than in 1943. 

Case incidence and mortality, by months, for the 
cities under discussion are given in Figures 22 and 
23. The general conclusion to be read from these 
charts is that no relation existed between bombing 
attacks and the incidence of scarlet fever. Isolated 
instances, however, may be cited to show an in- 
crease in the disease after air attacks. In Munich, 
as a striking example, the number of reported cases 
before the air attacks averaged 20 a week. Since 
1942 the weekly number of reported cases averaged 
100. Reasons for this sharp rise were thought to 
be overcrowding in homes, at work, and in air 
raid shelters. 

The course of the disease was mild, very few 
complications were observed, and the mortality 
was low. 

The incidence of streptococcus infection was not 
well known, primarily because people did not seek 
medical attention for such “trivial” conditions, and 
second, because bacteriologic studies became more 
and more difficult as laboratory facilities, person- 
nel, and reagents became scarce with the increased 
destruction of cities. Of interest is one outbreak 
of streptococcus infection in the nursery in the air 
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raid bunker of the Municipal Hospital in Nurem- 
berg: 53 newborn infants developed streptococcus 
infections such as otitis, mastoiditis, and pyoder- 
matosis. All this happened in one week and cost 
the lives of 14 infants. The reason for this was 
thought to be the airborne spread of pathogens 
from the emergency room where dirty bandages 
were unwrapped and dried before being sterilized 
and reused. It became apparent from these charts 
and from interviews with German physicians that 
scarlet fever and streptococcus infections were not 
a particular problem after the heavy air attacks 
set in. In contrast to the similar charts on diph- 
theria, scarlet fever rates rose again following the 
bombings only to the level atféined before the 
months of the air attacks. 


Whooping cough 

Mortality from whooping cough increased in 
1943 and 1944, as did the complications from 
this condition. The reason for this increase in mor- 
tality was thought to be the frequent disorganiza- 
tion of home and hospital life, the disruption of 
heating facilities, and other factors resulting from 
aerial warfare. Thus infants and small children 
had to be moved from the wards to shelters or 
bunkers as often as two or three times daily, which 
practice led to an increase in the duration of the 
disease and in its complications. 

The year 1940 was epidemic for whooping cough 
in Germany, a fact responsible for the high case 
incidence rate for that year in the seven cities of 
Table 7, and the high 1940 mortality rate in the 
thirteen cities of Table 8. The case rates for 1942- 
1944 were well below that of 377.40 for 1940 
while the mortality rates of 4.18 and 4.27 for 1943 
and 1944 are less than the epidemic rate for 1940 
of 5.90, but greater than in the nonepidemic year 
of 1938 when the rate was 3.51. From the mor- 
tality table it is apparent that more whooping 
cough was encountered in Germany in 1943 and 
1944 than the table of case incidence shows. Table 
8 lists mortality figures for seven cities not in- 
cluded in the case incidence table, four of which, 
Augsburg, Bremen, Cologne, and Duesseldorf, show 
high rates of mortality from whooping cough. It 
is not apparent, however, that the disease increased 
in 1944 over 1943. 

Monthly air attack bomb tonnages are compared 
with monthly case rates of whooping cough in 
Figure 24 and with mortality rates in Figure 25. — 


COMMUNICABLE DISEASES 


TABLE 7. ANNUAL CASE INCIDENCE OF WHoopinc CoucH 
iv SEVEN GERMAN CITIES IN 1940, 1942-43-44 


(Rates per 100,000 population; annual basis) 
City 1940 1942 1943 1944 * 


Bochum 244.45 128.99 - 93.37 25.98 


Duisburg | 451.80 127.38 246.75 164.04 
Frankfort — 446.42 177.81 66.14 
Hamburg 321.97 127.89 145.59 182.99 
Kiel 693.46 195.03 366.20 170.59 
Magdeburg 344.44 308.52 124.46 
Nuremberg 321.65 138.09 168.22 - 109.4] 
Combined Cities 377.40 159.87 193.61 140.95 


TaBLE 8. ANNUAL MorTALITy From Wuoopinc CoucGH IN 
THIRTEEN GERMAN CITIES IN 1938, 1940, 1942-43-44, 


(Rates per 100,000 population; annual basis) 


City 1938 1940 1942 1943 1944 


Augsburg 3.83 2.73 4.27 11.90 2.95 (10) 
Bochum 3.18 2.58 3.26 4.49 0.00(10) 
Bremen 2.57 6.68 1.62 5.39 6.91(10) 
Cologne 3.91 8.60 4.96 5.55 (5) 0.97(8) 

Dortmund 4.31 1.87 1.72 0.72 1.57(9) 

Duisburg 2.52 12.97 4.26 9.00 3.06 (10) 
Duesseldorf 5.79 11.39 2.51 6.06(9) — 11.42(7) 

‘Hamburg 4.58 5.61 1.84 3.15 5.98(10) 
Kiel 3 1.60 3.28 2.08 2.09 2.61(10) 
Magdeburg 1.83 2.64 2.03 3.85 ~ 3.65(10) 
Mulheim 0.74 0.00 0.75 0.83 2.30(10) 
Nuremberg 0.96 3.52 1.08 2.04 2.92(10) 
Solingen 0.00 1.50 1.62 3.45 4.30(10) 
Combined Cities 3.51 5.90 2.50 4.18 4.27(10) 
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Ficure 22 


THE BOMBING EXPERIENCE AND CASE INCIDENCE OF 
SCARLET FEVER 
IN NINE GERMAN CITIES 


MONTHLY CASE RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED DROPPED ON CITY, ALL AIR FORCES 
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FicurE 22 (continued) 


THE BOMBING EXPERIENCE AND CASE INCIDENCE OF 
' SCARLET FEVER 
IN NINE GERMAN CITIES 


MONTHLY CASE RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED DROPPED ON CITY, ALL AIR FORCES 
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FicureE 23 


THE BOMBING EXPERIENCE AND MORTALITY FROM 


SCARLET FEVER 
IN THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED DROPPED ON CITY, ALL AIR FORCES 
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FicurE 23 (continued) 


THE BOMBING EXPERIENCE AND MORTALITY FROM 


SCARLET FEVER 
IN THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED DROPPED ON CITY, ALL AIR FORCES 
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FicurE 23 (concluded) 


THE BOMBING EXPERIENCE AND MORTALITY FROM 
SCARLET FEVER 
IN THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED DROPPED ON CITY, ALL AIR FORCES 
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FicureE 24 


THE BOMBING EXPERIENCE AND CASE INCIDENCE OF 
’' WHOOPING COUGH 
IN NINE GERMAN ‘CITIES 


MONTHLY CASE RATES PER 100000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED DROPPED ON CITY, ALL AIR FORCES 
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FicurE 24 (continued) 


- THE BOMBING EXPERIENCE AND CASE INCIDENCE OF 


WHOOPING COUGH 
IN NINE GERMAN CITIES 


MONTHLY CASE RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED OROPPED ON CITY, ALL AIR FORCES 
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FIGURE 25 


THE BOMBING EXPERIENCE AND MORTALITY FROM 


WHOOPING COUGH 
IN THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER 100.000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED OROPPED ON CITY, ALL AIR FORCES 
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Fictre 25 (continued) 


THE BOMBING EXPERIENCE AND MORTALITY FROM 


WHOOPING COUGH 
IN THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED OROPPED ON CITY, ALL AIR FORCES 
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FicurE 25 (concluded) 


THE BOMBING EXPERIENCE AND MORTALITY FROM 


WHOOPING COUGH 
IN THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED DROPPED ON CITY, ALL AJR FORCES 
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COMMUNICABLE DISEASES 


TABLE 9. ANNUAL MorTALITY From MEASLES IN 
THIRTEEN GERMAN CITIES IN 1938, 1940, 1942-43-44, 


(Rates per 100,000 population; annual basis) 


0 NS Se ae Se LS Ee 


City 1938 1940 7 1942 1943 1944 

Augsburg 3.28 1.09 7 4.81 1.08 0.00(10) 
Bochum 1.27 4.20 2.28 0.82 0.66 (10) 
Bremen 0.86 2.54 1.39 5.09 9.82(10) 
Cologne 3.52 2.22 1.38 0.43 (5) 2.59(8) 
Dortmund 0.75 0.94 1.72 2.65 0.80(9) 
Duisburg 2.75 3.47 | 4,00 3.53 3.06 (10) 
Duesseldorf 3.55 3.31 2.90 1.34(9) 6.00(7) 
Hamburg 0.48 - 0.71 1.31 1.48 0.82(10) 
Kiel 0.40 0.36 0.35 0.35 - 2.61(10) 
Magdeburg 1.83 0.88 1.45 1.48 1.04(10) 
Mulheim 2.22 * 144 3.73 3.33 0.00(10) 
Nuremberg 2.40 0.50 2.42 2.62 0.84(10) 
Solingen 0.00 0.00 1.62 1.72 3.22(10) 
Combined Cities 1.70 1.63 1.91 1.82 2.46 (10) 


No indication fof any relationship between the the morbidity or the mortality of the disease and 
intensity of aif attacks and the level of whooping that it had not caused concern to practicing physi- 
Cough is giveyt by these charts. — cians and public health officers during the war. 
There was no marked increase in the complication 
Measles attending measles. 

The incidence of measles did not change mate- 
tially throughout Germany during the war. Spo- Peliomyelitis—epidemic encephalitis— 
radic and explosive outbreaks occurred in various  @pidemic meningitis 
Cities, whereas in other cities equally heavily The air war could not be shown to have any 
bombed no change in the morbidity and mortality _ effect on the morbidity and mortality of three dis- 
of the disease occurred. The data on mortality eases which in Germany presented a problem simi- 
indicate that measles was not particularly preva- lar to that encountered in the United States. In 
lent during the years of heavy air attacks. The numerous personal interviews with private physi- 
Tates per 100,000 of 1.70 and 1.63 in 1938 and cians and public health officers it was stated that 
1940 rose only to 1.91 and 1.82 in 1942 and 1943 __ poliomyelitis, encephalitis, and epidemic menin- 
and to 2.46 in 1944 for the thirteen cities of  gitis caused little concern during the war. It was 
Table 9. The rate for 1944 was high because of stressed that diagnostic facilities were handicapped 
increased mortality from measles in Bremen, when through the widespread destruction of transporta- 
the rate rose from 1.39 in 1942 to 9.82 in 1944, _ tion facilities, and that the diagnoses reported were 
and in Duesseldorf where it increased from 1.34 oftentimes unreliable. 


in 1943 to 6.00 in 1944. Whatever relationship Poliomyelitis. The case incidence rates for polio- 
existed between bombing attacks and mortality in myelitis are only occasionally high for the cities of 
this disease can be seen in Figure 26. Table 10. The case rates for 1938 are higher, on 


The German physicians interviewed regarding the whole, than the subsequent years, 1938 being a 
measles stated that aerial warfare had not changed _year in which the disease was epidemic in Germany. 
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Ficure 26 | 


THE BOMBING EXPERIENCE AND MORTALITY FROM 
MEASLES 
IN THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED OROPPED OWN CITY, ALL AIR FORCES 
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FicurE 26 (continued) 


THE BOMBING EXPERIENCE AND MORTALITY FROM 
MEASLES 
IN THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED DROPPED ON CITY, ALL AIR FORCES 
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FicuRE 26 (concluded) 


THE BOMBING EXPERIENCE AND MORTALITY FROM 


MEASLES 
IN THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED OROPPED ON CITY, ALL AIR FORCES 
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FicurE 27 


THE BOMBING EXPERIENCE AND CASE INCIDENCE OF 


POLIOMYELITIS 
IN NINE GERMAN CITIES 


MONTHLY CASE RATES PER 100.000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED DROPPED ON CITY, ALL AIR FORCES 
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FiGURE 27 (continued) 


THE BOMBING EXPERIENCE AND CASE INCIDENCE OF 
POLIOMYELITIS 
IN NINE GERMAN CITIES 


MONTHLY CASE RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED DROPPED ON CITY, ALL AIR FORCES 
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COMMUNICABLE DISEASES 


Case incidence of this disease was high in Frank- 
fort and Hamburg in 1942 and in Nuremberg in 
1944. Figure 27 does not show, however, any con- 
sistent relation between the disease and the months 
of air attacks. The July 1944 air attack on Ham- 
burg was followed by a heavy incidence of polio- 
myelitis, but the heavier bombings in 1943 and 
1944 were followed by a normal incidence. 

The information obtained in interviews with 
leading public health men and practicing physi- 
cians in Germany was that poliomyelitis presented 
a similar problem in Germany to that in the United 
States. The highest incidence was found to be in 
September and October and in general from two 
to four weeks later than in the United States. The 
question of transmission of the virus through flies 
or water did not seem to take an important part in 
the epidemiologic considerations in Germany dur- 
ing the war. 

Epidemic encephalitis. The annual case inci- 
dence of epidemic encephalitis in 1938 and 1940 
was 0.21 and 0.35 respectively for the six cities of 


TABLE 11. 


Table 10. These rates were not exceeded in any 
excessive amount in 1942 to 1944. The case rates 
for epidemic encephalitis were somewhat higher in 
Hamburg and in Nuremberg for 1943 and 1944 
than for the previous years. No relationship be- 
tween the monthly course of the disease and the 
occurrence of air attacks is shown in any of the 
charts of Figure 28. 

No information was obtained as to what agents. 
were responsible for the disease referred to as en- 
cephalitis. Most physicians interviewed concerning 
this point stated that they had only seen occasional 
cases, and that diagnostic tests such as animal 
inoculations and neutralization tests as required 
for the confirmation of the diagnosis in the United 
were not carried out in Germany except in 
instances where such facilities were imme- 


Epidemic meningitis. The period 1939-1941 was. 
one in which epidemic meningitis was epidemic in 


ANNUAL MorTALIty From INFLUENZA AND PNEUMONIA IN 


THIRTEEN GERMAN CiriEs 1N 1938, 1940, 1942-43-44 


(Rates per 100,000 population; annual basis) 


City 1938 1940 1942 1943 1944 
Augsburg 60.47 70.52 65.69 69.76 79.61(10} 
Bochum 116.56 93.65 99.02 75.03 110.30(10) 
Bremen 56.49 64.99 53.33 74.27 101.15(10) 
Cologne 80.89 115.84 97.78 115.22(5)  84.63(8) 
Dortmund 109.19 99.12 97.32 97.51 111.61(9) 
Duisburg 147.77 118:57 124.98 125.62 167.62(10) 
Duesseldorf 100.31 134.66 95.19 98.96(9)  86.51(7) 
Hamburg 84.31 126.46 104.29 95.78 81.78(10) 
Kiel 68.14 127.54 50.23 55.40 71.41(10) 
Magdeburg 85.28 68.83 72.60 73.20 81.43(10) 
Mulheim 124.06 105.35 118.66 107.35 112.64(10) 
Nuremberg 82.40 108.98 89.37 88.05 74.79 (10) 
Solingen 121.20 123.00 90.81 65.47 74.13 (10) 
Combined Cities 92.38 110.53 92.99 92.11 92.91(10) 


COMMUNICABLE DISEASES 
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Germany, so that the high case incidence rates of 
this disease given in Table 10 for 1940 are indica- 
tive of the degree of prevalence during an epi- 
demic year. The case rates for the period 1942- 
1944 are again normal in comparison with rates 
for the year 1938. No evidence is given that epi- 
€mic meningitis was a health problem during the 
years of heavy bombing. The monthly course of 
fase incidence shown in Figure 29 shows no rela- 
tion between the incidence of the disease and the 
months or severity of air attacks. 

The problem of this disease was quite similar 
to the one in the United States. The disease did not 
Seem to be feared as much as before the sulfona- 
Mide era. Preventive measures were much the same 

fore the war as during the war, and whatever 
Outbreaks occurred were usually blamed on over- 
Crowding. A number of the physicians and public 
health officers interviewed showed little concern 
about the disease and all stated that its morbidity 
and mortality had not changed during the time of 
aerial warfare against Germany, although living 
Conditions had definitely changed, and crowding in 
Shélters and homes had constituted a good pre- 

quisite. for outbreaks of epidemic meningitis. 


Influenza and pneumonia 


Mortality from influenza and pneumonia was 
low during the years of concentrated air attacks 
(Table 11). The combined rates per 100,000 for 
the years 1942-1944, 92.99, 92.11, and 92.91 respec- 
tively, compare favorably with the rates for 1938 
and 1940, which were 92.38 and 110.53. The rates 
for each of the cities lead to the same conclusion. 

uisburg alone possessed an unduly high rate in 
1944, 167.62; however, this rate was not greatly 
higher than that of 147.77 for the city in 1938. 

In numerous interviews it was brought out that 
no differentiation was made by the Germans be- 
tween bacterial and virus pneumonia, or as to the 
type of pneumococcus responsible for cases of 
Pneumonia. It was emphasized that influenza per se 
Tarely causes death, which is usually the result of 
4-complicating bronchopneumonia. Diagnosis has 
always been left to the individual physician. Health 
officers did not require proof by laboratory tests 
before accepting the diagnosis. In addition to this 
long established practice, the disruption of trans- 
Portation facilities and shortage of personnel, 
laboratory animals, and reagents made it difficult 
to establish accurate diagnoses. 

It is difficult to assess the effect of air attacks 
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on mortality from influenza and pneumonia, as 
shown by the monthly trends of Figure 30. In- 
creases in the rate following months of heavy at- 
tacks are shown for a number of cities, including 
Bremen, Hamburg, Nuremberg, and Solingen, but 


‘the increases are along the lines of normal seasonal 


expectation, and cannot, as here shown, be entirely 
attributed to the effects of air raids. A further 
study of the direct effect of air raids on mortality 
rates, eliminating the effect of seasonal variation, 
was carried out, the results of which are presented 
in Chapter Six. It was found there that mortality 
from influenza and pneumonia did show an in- 
crease after periods of air attacks. 


Enteric fevers 


The total case incidence of the gastrointestinal 
diseases—typhoid fever, paratyphoid fever, dys- 
entery, and bacterial food poisoning—is shown in 
Table 12 for six German cities. It is apparent that 
for the cities as a group the case incidence of these 
diseases did not rise during the years of heavy air 
attacks, in fact, the rates fell from 36.28 in 1942 
to 21.30 in 1944. Case rates for the cities sepa- 
rately show years in which a high incidence oc- 
curred; in Bochum, for example, the rate was 
51.38 in 1943 as compared with 14.00 in 1942 
and 23.21 in 1944. However, no trend is evident for 
the four diagnostic groups taken together. 

Typhoid and paratyphoid caused little concern 
during the war. The German physicians said that 
whatever sporadic outbreaks did occur were usu- 
ally traced to foreign laborers who had polluted 
some source of water. Immunizations against ty- 
phoid and paratyphoid were voluntary (for which 
see Dr. Conti’s explanation under the previous 
discussion of diphtheria). In view of the fact 
that in many towns the fire departments used raw, 
untreated sewage to fight fires which subsequently 
ran into the sources of drinking water, the ab- 
sence of epidemics is most surprising. But prior 
to the war Germany had established a most elabo- 
rate “typhoid carrier” control and _ placement 
system. 

Bacillary dysentery has always been fairly com- 
mon in Germany and has its seasonal high during 
the summer months. The pathogenic organisms in 
question were the Sonne and Kruse strains. The 
course of the disease was so mild that the patients 
were ill from four to five days only and often were 
able to go to work. There was rarely any blood in 
the stools and there were no deaths. In 1943 in 
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COMMUNICABLE DISEASES 


TaBLeE 12. ANNUAL CASE INCIDENCE OF GASTROINTESTINAL DISEASE 
IN Stx GERMAN Cities 1n 1938, 1940, 1942-43-44 


(Rates per 106,000 population; annual basis) 


City 1938 1940 1942 1943 1944 

Bochum 15.93 16.46 14.00 51.38 23.21 
Duisburg 21.31 26.87 81.27 64.57 37.24 
Frankfort 19.45 21.08 18.05 21.85 5.09 
Hamburg 29.66 44.77 35.62 25.10 17.17 
Magdeburg 10.67 30.76 51.99 24.30 26.92 
Nuremberg 15.86 34.74 26.38 25.37 34.23 
Combined Cities 23.17 35.75 | . 36.28 30.78 21.30 


TaBLE 13. ANNUAL CASE INCIDENCE OF TyPHOID FEVER 
IN SEVEN GERMAN Cities IN 1938, 1940, 1942-43-44 


(Rates per 100,000 population; annual basis) 


City 1938 1940 - 1942 1943 1944 
Bochum 3.82 4.84 4.23 14.68 10.50 
Duisburg 4.58 2.78 3.46 10.60 1.50 
Frankfort 3.27 0.72 7.66 1.71 1.59 
Hamburg 3.10 1.24 2.26 2.75 om 
Kiel 9,22 20.41 | 1.39 10.45 2.95 
Magdeburg 2.44 1.76 4.07 2.37 5.74 
Nuremberg 1.20 0.76 5.11 3.50 4.94, 
Combined Cities 3.47 2.92 TAUB OS 4.77 3.83 
many cities the incidence of this so-called E dysen- The case incidence of paratyphoid fever (Table 


tery increased three-fold without a change in re- 14) was high in 1942 and 1943 for the cities as 
ported morbidity or mortality rates. Infractions a group; however, the increase occurred only in 
against the rules for boiling water were blamed for Duisburg in 1942 and in Bochum in 1943. Case 
this increased incidence. rates for the other cities are fairly normal, except 
The annual case incidence of typhoid fever is in Nuremberg, where the rates rose from 0.29 in 
Siven in Table 13. Nuremberg is the only city in 1943 to 7.06 in 1944. 
which incidence of the disease appears to have The incidence of dysentery (Table 15) was 
risen during the air attack years. The other cities higher among the cities of this set of tables than for 
exhibit rates which are normal in comparison with _ the other three enteric diseases. The rates declined, 
those of 1938 and 1940 except for occasional years however, during the heavy air attack years of 
in certain cities, as in Bochum in 1943, Duisburg 1942-1944. For individual cities, the reported num- 
in 1943, Frankfort in 1942, and Kiel in 1943. ber of cases was high in Duisburg during these 
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COMMUNICABLE DISEASES 


TABLE 14. ANnnuAL Case INCIDENCE OF PARATYPHOID FEVER 
IN Six GerMAN Cities 1n 1938, 1940, 1942-43-44 


(Rates per 100,000 population; annual basis) 


City 1938 1940 1942 1943 1944 


Bochum 4.14 3.59 2.28 28.54 5.53 
Duisburg 2.29 3.01 - a SEO * 4.82 0.38 
Frankfort 3.45 1.62 2.19 7.03 0.32 
Hamburg 5.06 4.84 6.96 4.63 3.24 
Magdeburg 1.22 1.76 2.03 1.78 1.32 
Nuremberg 9.37 4.03 0.27 0.29 7.06 
Combined Cities 4.56 3.67 BS 6.09 2.97 


TaBLE 15. ANNUAL Case INCIDENCE OF DySENTERY 
IN. Six GERMAN CiTiEs IN 1938, 1940, 1942-43-44 


(Rates per 100,000 population; annual basis) 


City 1938 1940 1942 1943 1944 


Bochum 5.10 8.07 7.49 7.75 6.63 
Duisburg 5.73 12.74 50.37 38.23 32.73 
Frankfort 12.73 12.43 5.65 13.11 2.54 
" Hamburg 20.96 37.80 25.98 17.32 9.32 
Magdeburg 4.57 25.48 45.89 20.15 19.86 
Nuremberg 5.29 29.19 - 19.92 19.83 16.94 
Combined Cities 13.42 ' 26.61 25.14 18.48 12.88 


‘ Taste 16. Annuat Case Inc ENCE or BacTertaL Foop Po1soninc 
IN Six GERMAN Cities 1n 1938, 1940, 1942-43-44 


(Rates per 100,000 population; annual basis) 


City 1938 1940 1942 ° 1943 1944 
Bochum 2.87 0.00 ; .0.00 0.41 0.55 
Duisburg 8.71 8.34 2.66 . 10.92 2.63 
Frankfort 0.00 6.31 2.55 0.00 0.64 
Hamburg 0.54 0.89 0.42 0.40 1.18 
Magdeburg 2.44 1.76 0.00 0.00 0.00 
Nuremberg 0.00 0.76 1.08 1.75 5.29 
a a ay 
Combined Cities 1.72 2.59 0.96 1.44 1.62 


COMMUNICABLE DISEASES 


years, as compared with 1938 and 1940, and in 
Magdeburg in 1942. No mention of the pathogenic 
Organisms in question was made by any German 
physician interviewed. 

A large bacterial food poisoning outbreak oc- 
curred in Duisburg in 1943 and another in Nurem- 
berg in 1944 (Table 16). Aside from these two 
instances of high incidence, cases of this diagnosis 
reported were normal in comparison with rates for 
1938 and 1940. 

The monthly trends of case incidence of these 
diseases are shown for German cities in F igures 
31, 32, 33, and 34. The incidence of typhoid fever 
Tose in Bochum and Cologne following air attacks 
in 1943, while the epidemic in Duisburg began 
three months after a series of heavy bombings on 
the city. The incidence of the disease does not ap- 
pear altered in any manner related to air raids in 
any of the other cities for which charts are pre- 
Sented in Figure 31. 

Paratyphoid fever seemed to increase in a fashion 
more directly related to air attacks than did ty- 
phoid. Incidence of this. disease was increased in 
Bochum, Cologne, and Frankfort during and fol- 
lowing months of heavy air raids. On the other 
hand, no increase in incidence was shown in the 
other cities, among which were the badly damaged 
Cities of Hamburg and Kiel (Figure 32). 

Dysentery also showed several striking increases 
in incidence following heavy bombing attacks. Of 
the nine cities included in Figure 33, only three, 
Dortmund, Kiel, and Nuremberg, showed no in- 
Crease in dysentery after bombing attacks. How- 
ever, the fact that the increases came at about the 
Same time of the year, and in a period of high 
expectancy of the disease impels us to state that 
the indicated rise in dysentery following air attacks 
is coincidental rather than as a result of the attacks. 

Figure 34, the last of the monthly trend charts, 
for bacterial food poisoning, demonstrates no par- 
ticular increase in reported cases of this diagnosis 
and certainly none associated with the bombings 
of the cities. It would appear then that except for 
Occasional outbreaks of paratyphoid fever, gastro- 
intestinal diseas@ was not altered in incidence dur- 
ing or following air raids on German cities. 


Smallpox 


Smallpox has been a reportable disease in 
Germany, and vaccination has been compulsory 
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since 1874. The disease has been so rare that most 
physicians have never seen a case, and the same 
held true for the war years. Sporadic cases were 
observed among the foreign laborers, but most per- 
sons interviewed had seen no cases at all. 

Smallpox vaccination was the only compulsory 
vaccination in Germany. It was established by law 
for the entire Reich, whereas. all other vaccinations 
and immunizations were left. up to the individual 
provinces and states. (See Dr. Conti’s explanation 
given in the discussion of diphtheria. ) 

It is of interest that in 1942 vaccinations against 
smallpox were discontinued upon instigation of 
the Reich Ministry of the Interior. In 1942 a tre- 
mendous increase in skin diseases, particularly 
furunculosis, was seen throughout Germany (see 
Chapter Five on Industrial Health), and it was be- 
lieved that children with vaccinia or vaccinoid 
reactions would be endangered by sitting in a 
crowded air raid shelter, and, on the other hand, 
that these lesions might spread pyogenic infec- 
tions among other children and among older peo- 
ple who were less resistant. No untoward effect was 
observed, and the rate of smallpox remained 
negligible. 


Scabies—Weil's Disease—Other Diseases 


In the bombed cities there was a great increase 
in scabies and head lice owing, no doubt, to: over- 
crowding in the air raid shelters. The ease with 
which these conditions could be spread may be 
seen in the instance when the large underground 
shelter in Essen, built to accommodate 35,000 per- 
sons, was packed with 57,000 during one raid. 
In several cases it was reported that as many as 
one-third of a city’s population was burdened with 
scabies. These conditions were also prevalent 
among evacuated children because of the lack of 
soap. 

The comment on Weil’s disease (spirochaetal 
jaundice) secured in Hamburg is interesting. Be- 
fore the war, 50 per cent of all rats were infected. 
After the raids of 1943, very few cases of this dis- 
ease were encountered in the city, it is thought be- 
cause the rat population had been decimated by the 
bombings, or had left the city for safer areas. 

No evidence exists that plague, undulant fever, 
psittacosis, rabies, or anthrax showed any variation 
from the prewar normal, nor did German medical 
officials express any concern about these diseases. 
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THE BOMBING EXPERIENCE AND CASE INCIDENCE OF 
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FicurE 32 (continued) 


THE BOMBING EXPERIENCE AND GASE INCIDENCE OF 
PARATYPHOID FEVER 
IN NINE GERMAN CITIES 
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THE BOMBING EXPERIENCE AND CASE INCIDENCE OF 
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FicurE 34 


THE BOMBING EXPERIENCE AND CASE INCIDENCE OF 


BACTERIAL FOOD POISONING 
IN NINE GERMAN CITIES 


MONTHLY CASE RATES PER 100.000 POPULATION, ANNUAL BASIS 
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SOMMUNICABLE DISEASES 


Why there were no epidemics 
| Masor C. F. Eno, Jr. 

Study of captured German documents and the 
bulletin of the public health service before going 
into Germany indicated that there had been no 
major epidemics in that country despite vast de- 
struction. At first this appeared inconceivable since 
the destroyed cities of Germany presented a classic 
culture media for the spread of contagious diseases 
to large sections of the population. Houses were 
down, water mains and sewers were ruptured in the 
same bomb craters, thousands of decaying bodies 
lay in the rubble, people lived in conditions of ex- 
treme overcrowding, and in some cases, all the es- 
sentials of public health service were lacking. Add 
to this the frequent reports of burning buildings 
having to be sprayed with sewage when the water 
system failed and the fire hoses had to cut into 
the stagnant sewers and one can see that we were 
somewhat incredulous when first informed there 
had been no epidemics in Germany after the raids. 
The preliminary surveys indicated that the ex- 
planation of this might prove the most interesting 
finding of this Branch for in it might lie the basis 
of maintaining good health under the worst condi- 
tions. Unfortunately, we* were not able to arrive 
at a conclusion which seems entirely satisfactory. 

The average person’s proclivity of attributing 
that which he does not understand to luck is de- 
veloped to an extraordinary degree in the Germans. 
This habit seems to have guided many practitioners 
in answering our inquiries concerning the lack of 
epidemics for many of them could answer only 
that they were lucky. While luck may have played 
its part in saving the German people from epi- 
demics it seems that something more than fate or 
divine benevolence contributed to this phenomenon. 
Perhaps the most important safeguard from. dis- 
ease was the personal habits of the Germans them- 
selves. They are well-known for their devotion to 
personal hygiene and their penchant for keeping 
their homes spotlessly clean and orderly. We 
visited some of the hovels and cellars in which they 
lived. It was surprising to see how neat and clean 
these places were kept in the midst of the ruins. 

The work of the Luftschutzbund (ARP) probably 
contributed greatly to the German civilians’ ability 
to ward off contagious disease, for they made lec- 
tures on personal hygiene an important part of 
their training for civilians. Every civilian was re- 
quired to attend a series of six lectures on first aid 
and personal hygiene once every three months. 
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These continued through the war and gave the in- 
dividual a good idea of how to protect his health 
when all communal safeguards had broken down. 
Germany had a large well-organized public 
health service. As explained in Chapter Seven, this 
organization was enlightened and powerful—and 
by virtue of this was able to give the German 
civilians all the protection one could expect. Dr. 
Conti, the chief, said they operated on the prin- 
ciple of Robert Koch: to locate the area breeding 
disease, isolate it, and uncover the source of infec- 
tion. His contention that the public health service 
contributed greatly to the avoidance of epidemics 
appears well founded. Of course, one must keep 
in mind that the nature of the average German 
made their work easier and more effective than it 
might be in other countries. Being a docile individ- 
ual accustomed to taking orders, the German usu- 
ally obeyed to the letter regulations issued by the 
health officers after an air raid. When the health 
office and police said that rat extermination week 
would be carried out, it rarely, if ever occurred to 
a citizen not to conform. When signs were posted 
ordering the people to boil all their water after 
an air raid, they boiled their water. The combina- 
tion of a good public health service and a people 
who knew the value of personal hygiene and 
who rarely think of questioning anything their gov- 
ernment tells them, were a very nearly unbeatable 
bulwark against the spread of epidemic diseases. 
Having had a very high standard of health for 
many years, the Germans were relatively free from 
carriers of disease. This was not entirely true for 
diphtheria which has been occurring in epidemic 
form at cyclic periods for several decades but it 
does hold, according to most German scientists, for 
other contagious diseases. By the absence or at least 
their scarcity the danger of epidemics was reduced. 
It is true that during the last months of the war 
failures of the physicians to report communicable 
diseases were certainly more frequent. This has, 
no doubt, somewhat affected the statistics. 
Nevertheless, ‘the personal investigations by 
members of the Medical Branch failed to reveal 
any variation in the incidence of contagious dis- 
eases which might alter these conclusions. We be- 
lieve that the air raids contributed somewhat to an 
increase in scarlet fever and other streptococcal 
infections and in paratyphoid fever, and they were 
largely responsible for the increase in the inci- 
dence of typhus fever, diphtheria, and scabies, and 
in the mortality from whooping cough. 
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An increased incidence of tuberculosis and an in- 
creased mortality from this disease is not new in 
war. The tuberculosis death rate, which had been 
declining since the turn of the century, rose sharply 
in Germany with the second year of World War I 
and continued to a peak in 1918. After a second 
smaller increase in 1923 at a time of great economic 
instability, the tuberculosis death rate fell gradually 
to 60 per 100,000 population in 1939. Since that 
year the rate has again increased; in 1943 it was 
74 per 100,000 population. Figure 35 shows the 
trend of the disease from 1925 to 1943. Figure 36 
is a graph of the number of cases and the deaths in 
Germany for the period 1940 through 1943. Com- 
plete numbers of cases and deaths and reliable pop- 
ulation data upon which to base 1944 rates for the 
country as a whole did not come into the posses- 
sion of the Medical Branch; however, the informa- 
tion which was obtained indicates that the increase 
in tuberculosis did not continue into 1944. For ex- 
ample, the new cases of tuberculosis reported for 
the first nine months of 1944 were 98,300 compared 
with 98,800 new cases in the same period of 1943. 
Deaths from tuberculosis, however, continued to 
rise; 47,100 were reported in the first three quar- 
ters of 1944 as compared with 42,100 in 1943. The 
increase shown in the first four years of World War 
II was not as great as the increase in the similar 
period for World War I. During World War I, the 
influenza epidemic was in large part responsible for 
a large number of deaths recorded as resulting from 
tuberculosis, a fact which does not permit us to 
compare the proportional increase during World 
War I with that of World War II. 

‘A distribution of the incidence and mortality of 
tuberculosis by age groups was not available for 
Germany as a whole, however Figure 37 shows the 
distribution by age groups for the combined dis- 

tricts of Frankfort, Breslau, Stettin, Arnsburg, and 
Schwaben for October to January in the years 1941- 
1942, 1942-1943, 1943-1944. The charts show an 
increase at all ages in the number of cases of pul- 
monary tuberculosis. The proportional increase was 
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greatest for ages under 20 but a large and significant 
rise also occurred throughout the life span. The in- 
crease in deaths from other forms of the disease took 
place only at ages under 10 years. 

The annual case incidence of tuberculosis in 
seven cities is shown in Table 17. The combined 
rate for the seven cities of that table was 132.76 in 
1938, and 141.98 in 1940; by 1942 the rate had 
risen ‘o 171.05 and by 1944 to 207.60. The increase 
over 1938 and 1940 was general for the individual 
cities. The sharp rise in 1944 for the combined cities 
was largely owing to the heavy increase in Magde- 
burg for that year. 

Annual mortality rates for German cities for the 
same time period are given in Table 18. The death 
rate for the combined group of cities was 60.39 in 
1938 and 66.76 in 1940. By 1942 the death rate had 
risen to 76.22 and continued to increase to 80.57 in 
1944. The increase in mortality for the later bomb- 
ing years of the war is evident for all but two of 
the thirteen cities in the table; however, the pro- 
gressive rise in mortality during the three years 
1942-1944 shown by the combined rates for the thir- 
teen cities is only apparent in one city, Augsburg. 

Other separate instances may be cited to corrobo- 
rate the fact of a national increase in the disease. 
In Darmstadt, for example, with a population of 
114,000 before the war, 150 cases of open tubercu- 
losis were in hospital; with a population of 110,000 
in June, 1945, the number of cases had risen to 323. 
In Munich the total number of open cases increased 


from 2,367 in 1939 to 4,114 in 1944. Stuttgart . - 


showed a similar increase and when the Medical 
Branch investigated the disease in May 1945, it was 
reliably reported that the municipal tuberculosis 
clinics had under observation 2.16 per cent of all 
the inhabitants of that city. In communities where 
statistics were not available, interviews with doc- 
tors and officials in the public health departments 
had to be relied upon. Without exception, such au- 
thorities reported an observed increase in the mor- 
bidity and mortality of tuberculosis which was di- 
rectly proportionate to the assembled data on the 
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Reich as a whole. In an interview with Dr. Leonardo 
Conti, chief of the German public health service, 
the over-all increase in tuberculosis was again 
stressed. He pointed out the return of the incidence 
of this disease to the high rate recorded in the eco- 
nomic depression of 1933 when the Nazis came into 
power. 

Monthly trends of the case incidence and mortal- 
ity of tuberculosis compared with the bombing pat- 
terns are shown in Figures 38 and 39. Little or no 
indication is given in Figure 38 that an immediate 
rise in tuberculosis followed a siege of heavy air 
attacks. The same is true for the charts of mortality 
(Figure 39). If the increase from tuberculosis 
throughout the country is definitely associated with 
the air attacks, the development of the disease must 
have occured gradually and in association with 
other factors so that the particular effect of bomb- 
ing on the cause of the disease is hidden. It is not 
surprising that the mortality rate of the disease fails 
to show a direct rise following periods of air activ- 
ity, since the evacuation of tuberculosis patients to 
rural hospitals and sanatoriums, with no allocation 
of deaths back to the place of residence, prevented 
the inclusion of such deaths in the urban rates of 
tuberculosis mortality. 

What were some of the factors responsible for 
the increase in tuberculosis during the war? The 
answers to this question, collected from interviews 
with the German health minister and with hospital 
and local health department doctors throughout 
Germany, are remarkably consistent. 


One of the reasons is the fact that beginning in 
1942 a national campaign under the auspices of the 
Roentgen Abteilung der Waffen SS, Roentgen 
Sturmband started a program for the fluroscopic ex- 
amination of every German citizen which turned up 
many new cases. According to Dr. Conti, some 15,- 
000,000 people were examined. The system used 
was to fluoroscope whole communities at a time; 
inhabitants above preschool age reported to the ex- 
amining station, usually a school, on several con- 
secutive Sundays. For example, in Stuttgart, 98 per 
cent of the population were thus examined. In doubt- 
ful cases or in cases where there was obvious path- 
ology, roentgenograms were made. Such a mass 
screening of course brought to light many inactive 
and open cases which had hitherto been undetected 
and which, when reported, swelled the statistical 
total, especially for the years 1942 and 1943. This 
procedure could pick up only the cases of pulmonary 
tuberculosis and since there was also a known in- 
crease in extrapulmonary tuberculosis, this mass 
fluoroscopy campaign is not the only factor which 
must be considered in evaluating the over-all pic- 
ture. 

The second most commonly voiced cause was the 
poor nutritional state of the people as manifested 
by almost universal weight loss. Although there was 
little evidence of actual malnutrition or starvation 
(see Chapter Eleven), the lack of fats in 
the diet, and in the later years of the war a diet 
barely adequate in the amount of other foodstuffs, 
with a consequent lowering of caloric intake, would 


TaBLE 17. ANNUAL CASE INCIDENCE OF TUBERCULOSIS 
IN SEVEN GERMAN Cities 1N 1938, 1940, 1942-43-44 


(Rates per 100,000 population; annual basis) 


City 1938 1940 1942 1943 1944 

Bochum 113.06 140.47 198.37 214.48 236.57 
Duisburg 123.25 184.56 279.81 219.12 252.79 
Frankfort 89.82 160.52 189.12 191.73 
Hamburg 128.43 107.32 110.59 111.29 164.45 
Kiel 207.62 173.46 218.59 331.36 260.31 
Magdeburg 242.74, 270.93 316.27 320.37 404.71 
Nuremberg 100.18 86.07 114.13 105.25 111.53 
Combined Cities 132.76 141.98 171.05 174.50 207.60 
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TABLE 18. ANNUAL MortTaLity From TUBERCULOSIS 
IN THIRTEEN GERMAN Cities IN 1938, 1940, 1942-43-44 


(Rates per 100,000 population; annual basis) 


City 1938 1940 1942 1943 1944 
Mugsbure 47.59 54.12 53.94 58.94 76.66 
Bochum 70.70 93.65 114.01 108.46 112.96 
Remon 69.90 79.05 82.09 83.25 81.14 
dee 61.35 69.45 79.03 111.81 80.17 
ae 66.11 80.01 87.38 81.86 119.12 
icabars 71.48 78.04 108.19 104.42 124.41 
Duesseldorf 59.40 56.40 65.45 77.16 72.90 
Gambuse 56.15 58.83 66.83 61.01 66.90 
Kiel 53.31 48.83 30.84 39,72 26.56 
Magdeburg 56.95 55.36 80.16 81.80 79.34 
Mulheim 57.60 56.29 55.22 46.60 49.43 
Nuremberg 61.50 80.29 87.21 81.34 81.06 
Solingen 43.69 56.25 71.35 68.92 81.65 
Combined Cities 60.39 66.76 76.22 7.17 80.57 


tend toward a borderline nutritional state. This was 
especially true with young people who had to do 
harder work in factories and on farms than they 
were accustomed to. It is not surprising, therefore, 
to find it is in this group that the increase in tuber- 
culosis is most noticeable. Quiescent cases were not 
infrequently activated from this cause. No supple- 
ments to the normal food ration were granted to 
persons exhibiting a predisposition to tuberculosis. 
Indeed, no added food allowance was granted un- 
less a diagnosis of tuberculosis had actually been 
made and confirmed by the municipal tuberculosis 
clinic. 

‘The increase in deaths from other than pulmonary 
forms of tuberculosis at ages under 10 years, shown 
in Figure 37, indicates that an increase in bovine 
tuberculosis occurred among children. This increase 
was brought about by a breakdown in the sanitary 
precautions for the production and distribution of 
milk. 

Another factor frequently cited was the poor liy- 
ing conditions resulting from air raid damage: ex- 
posure to the elements, crowding in damaged houses 


and cellars, and lack of facilities for the main- 
tenance of good personal hygiene. The number of 
upper respiratory infections increased, and occa- 
sionally precipitated an active tuberculosis. The 
mental stress and strain of living under such cir- 
cumstances and the lack of sufficient rest because of 
the persistent night raids and alarms were also fre- 
quently given as contributing factors. 

The confusion caused by the disruption of civilian 
health controls following a heavy raid or a series 
of attacks made it extremely difficult for the au- 
thorities to exercise their tight control over the ac- 
tive cases of tuberculosis who were not hospitalized. 
There were both independent and mass migrations 
out of the cities, people moving from place to place 
within a city seeking shelter from bombed-out 
homes, and similar conditions which rendered it 
impossible for some time after an attack to trace 
down and locate again these dangerous carriers of 
disease. The most effective means of persuasion in 
bringing tuberculous individuals back to the tuber- 
culosis clinics was the authority granted them to 
issue supplemental food rations each week to the 
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identified tuberculous patients. Another problem 
which the air raids imposed was that of how 
to protect the uninfected population in the crowded 
shelters. Theoretically, a person ill with open tuber- 
culosis was prohibited from entering the public air 
raid shelters. Despite this they were often thrown 
into close contact with people in these shelters and 
in crowded living quarters, thus spreading their 
infection. Other cases were also lost track of when 
they were sent home because the sanatorium in 
which they were patients was taken over for an- 
other purpose and the records were closed or dis- 
carded. 

In addition to the increase in the actual number 
of cases, the general opinion among the physicians 
seemed to be that an increase in the number of cases 
of the more rapidly progressing exudatative type 
occurred. This was especially true among the Rus- 
sian laborers, who seem to have been particularly 
susceptible to the disease and therefore must be 
considered as contributing to its spread. 

The tuberculosis control program, in addition to 
the nation-wide program of fluoroscopy previously 
mentioned, included clinics which were established 
by Conti in each state and county under the direc- 
tion of the national health department. They con- 
sisted of a specialist (either part- or full-time), one 
or more nurses, and complete laboratory and 
roentgenologic equipment. Attached to these clinics 
were also several medical social workers for fol- 
low-up work with the patients in 
mission to a sanatorium depended 
mendation of these clinics. 


Summary 


An increase occurred in the number of cases of 
tuberculosis reported in Germany after the outbreak 
of the war. Some of the causes for the increase 
which can be attributed indirectly to aerial bomb- 
ing are: crowding in air raid shelters, exposure 
to the elements, poor housing conditions resulting 
from the destruction of housing facilities, defective 
milk sanitation, increased nervous tension and nerv- 
ous fatigue, and loss of control over some patients 
who had to leave their homes or cities. Fluoroscopy 
of all German civilians was an attempt to control 
the expected increase in the tuberculosis case rate, 
but increasing pressure on the nation made the 
completion of this ambitious program impossible. 

Tuberculosis has been a serious problem to the - 
health authorities in every country where war meant 
greatly lowered living standards, extreme overwork, 
and a governmentally regulated diet which has not 
yet proven adequate when rationing becomes severe. 
In England and Germany, two countries in which 
tuberculosis authorities were questioned, the war 
presented the ideal set of conditions optimum for 
the incubation and transmission of pulmonary tuber- 
culosis. There now appears sufficient evidence to 
warrant the conclusion that this new type of war- 
fare — namely, the bombing of city areas for strate- 
gic purposes — compounds the problem of tubercu- 
losis in wartime. 

The remarkable fact that tuberculosis or any other 
disease was not more prevalent can, according to 
Dr. Conti, be attributed to the general good health 
of the nation when the war started and to a well- 
organized national and local public health service. 


VENEREAL 


HERMANN K. ROSMANN, M.D., MADISON, WISCONSIN 


DISEASES 


Throughout the German Reich communicable 
diseases, occupational diseases, crippling conditions, 
and abortions are reportable. Reporting of venereal 
diseases, however, was never required. Nevertheless, 
the national law of February 18, 1927, which con- 
cerned the control of venereal diseases, under certain 
circumstances obligated the physician to report to 
the health department patients who either discon- 
tinue venereal disease treatment or observation, or 
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who by reason of their occupation or personal con- 
duct especially endanger other individuals. 

To increase the efficiency of control, on Septem- 
ber 18, i939, the Minister of the Interior ordered that 
in each case of confirmed venereal disease the source 
of infection must be investigated immediately and 
thoroughly. Health departments, venereal disease 
clinics, and physicians were obligated to fill in a 
special form which enabled the authorities to find 
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the person in question. Professional secrecy had to 
be strictly observed. Destitute patients were entitled 
to free treatment provided for by public means. On 
the other hand, severe punishment was in store for 
an infected person who knowingly spread a venereal 
disease. 

Paragraph 4 of the law refers to clandestine pros- 
titution and brothels and reads as follows: “Persons 
Suspected of harboring and spreading venereal 
disease can be forced to submit a health certificate 
to the respective department of health.” Persons be- 
longing to this category were defined as prostitutes, 
men and women promiscuous in their relationships, 
and, since September 18, 1939, waitresses, “taxi- 
girls,” etc. 

It is of some point here to review how the German 
authorities have tried to manage this difficult prob- 
lem. Until 1927 prostitution was officially sanctioned 
although legally forbidden. According to the Reich 
Criminal Code, it was a punishable offense for a 
Woman to offer herself for indiscriminate sexual 
intercourse in return for money. Nevertheless, pros- 
titution was not prosecuted if the woman in question 
registered with the police and complied with the 
ules for her supervision. Brothels, although offi- 
Cially forbidden, were tolerated. Regulation was ap- 
Plied exclusively to women and only in so far as they 
derived the means for their support from prostitu- 
tion. The result was that an insignificant fraction of 
the promiscuous men and women became known. 

omen prostituting themselves were driven under- 
ground to become forever the tools of racketeers, 
and the transmission of venereal disease continued. 

General recognition of this absurd situation led, 
in 1927, to the revision of the obsolete statutes. The 
regulation of prostitution, with its system of periodic 
health examination, was abolished. In its place, a 
hew nation-wide system of health service for the 
Control of venereal disease was created. The new 
Statutes made it a misdemeanor for anybody, man or 
woman, regardless of social position, publicly to 
solicit illicit sexual intercourse in a manner violating 
morals and decency. Commercialized fornication 
was prohibited in close proximity to schools and 
churches, in apartments where children were living, 
and in communities with fewer than 20,000 popula- 
tion. The operation of brothels and similar houses, 
such as the so-called “massage parlors,” and of 
special streets and red-light districts was forbidden. 
Police assisted the official health departments in 
Operating the health service, and in the protective 
custody of people without shelter and of youths in 


95 


danger of becoming delinquent. The Nazi regime, in 
the belief that these regulations contributed toward 
“immoral behavior,’ took countermeasures: they 
reintroduced weekly health examinations of known 
prostitutes and strengthened the powers of the 
police in supervising streets and restaurants for 
manifestations of immorality. 

That the red-light districts came back to life is 
revealed in the June 5, 1942, issue of a periodical 
called The Public Health Service; an article covering 
the subject of venereal disease reveals that in the 
city of Munich, a red-light district with 54 prostitutes 
was operating and the opening of a second one was 


planned for the near future. As to the city of Ham- 


burg, 70 prostitutes lived during the years 1942-1943 
in certain buildings and streets especially controlled 
by the police who kept order and furnished necessary 
protection. The important venereal disease clinics set 
up originally by the national insurance organization 
were suspended and taken over on March 31, 1943, 
by the municipal health departments. Their functions 
were carried on and consisted of: (1) free examina- 
tion, (2) investigation of the source of infection, 
(3) observation, control, and treatment of the 
patients, and (4) assumption of expenses. In addi- 
tion, elaborate pamphlets covering each of the vene- 
real diseases were handed to each patient. 

But, as prevention of the venereal diseases still 
proved to be the better policy, a widespread propa- 
ganda was initiated by education in public schools, 
by talks and lectures given to women’s societies, and 
through distribution of posters in public places. 

Furthermore, the Reich law of October 18, 1935, 
concerning the protection of racial health, required © 
a health certificate for any person engaged to marry. 
Thus premarital serologic examination is implied 
although not required. Since 1940, concealment of a 
former syphilitic infection has been a valid reason 
for divorce. Health certificates have been required 
for wet nurses, infants attended by wet nurses, and 
children placed in foster homes. Prophylactics 
against venereal disease were allowed to be sold 
legally and a number of large cities distributed pro- 
phylactics free of charge through their first aid 
stations. 

Nation-wide surveys taken by the government in 
1927, 1934, and 1940 revealed the prevalence of 
venereal disease. Based on the evaluation of the find- 
ings for the year 1927, a yearly admission rate of 
400,000 newly infected cases was calculated, but by 
1934 the number of fresh cases was reduced to 
225,000, and at the end of the first war year, 1940, 
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the number was further reduced to 170,000 despite 
the rampages of the war.” According to Conti, in the 
coming years it was planned to study the situation 
locally, including the cities of Munich, Frankfort, 
and Hamburg; later on a national survey was to 
complete the regional findings. 

In the October 11, 1941, issue of The Public 
Health Service, a lecture published by Dr. Keim, a 
high official in the public health service, listed the 
most important conclusions about venereal disease 
as: 

1. The results in discovering the sources of vene- 
real diseases were still not too satisfactory despite 
the fact that compulsory reporting was resorted to. 
For instance, in Munich in the year 1940, 78 re- 
ported infection-spreading persons could not be 
found. In the year 1941, 99 such individuals could 
not be found. 

2. In 1940, 90 persons were listed in Munich as 
possible infection carriers; in October, 1941, 471. 

3. In October, 1941, 236 promiscuous individuals 
were under observation by the Munich health de- 
partment. In the year 1940, in Munich, 1,414 persons 
were examined as venereal disease contacts; 204 or 
14.4 per cent of the diagnoses were positive on the 
first examination. 

4. A national census conducted in Germany in 


June, 1940, revealed these figures, given as rates per 
10,000 inhabitants: 


New Cases New Cases 
Venereal Disease ‘in Germany in Munich 
Syphilis in men 4.3 : 3.5 
Syphilis in women 3.6 4.3 
Gonorrhea in men pe | 19.0 
Gonorrhea in women 12.9 16.3 
Soft chancre in-men 0.5 0.6 
Soft chancre in women 0.1 0.0 


In Munich the rate of venereal disease in men was 


20 per cent below the national average; the rate of 
venereal disease in women exceeded the national 
average by 20 per cent. 

Valuable information regarding venereal disease 
during the war years was given by the city health 
department of Munich on May 31, 1945. The report 
reads: The city health department performed in the 
last years approximately 10,000 examinations for 
venereal disease. New cases of gonorrhea stayed be- 
tween the yearly average of 700 to 800. Even during 
the war, the number was kept at the same level. The 
situation differs in regard to syphilis. During the 
years 1939 to 1942, the number of new infections 
remained the same but in 1943 new infections in- 
creased by 110 per cent. In 1944, another 60 per cent 
increase above the 110 per cent was noted. Special- 
ists in Munich interrogated by the city health depart- 
ment stated that all of them observed the sharp 
increase in syphilis. 

The conditions existing in the city of Frankfort 
regarding venereal disease are disclosed by the 
study of the reports of the sick benefit insurance ex- 
change which are shown in Table 19. 

The figures for syphilis starting in the year 1940 
show a tremendous increase of 200 per cent for the 
year 1942. Taking 1939 as a base, gonorrhea and 
other venereal diseases went up approximately 88 
per cent in 1940, increased 262 per cent by 1941, and 
dropped 154 per cent by 1942. 

In Hamburg, the health department had to face 
the same difficulty as in other cities for there was no 
law requiring registration of persons with venereal 
disease. Data could be obtained only by inquiry of 
the practicing physicians and clinics. The last sur- 
vey made in the summer of 1940 did not reveal any 
increase of venereal disease. In 1941, however, 
syphilis was on the march even though an increase 


TaBLE 19. Cases OF VENEREAL DISEASE IN FRANKFORT, 1939-1942 


Year Members Venereal Disease ~ Men Women Total 
1939 156,210 Gonorrhea and others 61 34 95 
Syphilis 14 15.3< 29 
1940 157,906 Gonorrhea and others 32 147 179 
Syphilis 16 17 33 
1941 166,389 Gonorrhea and others 59 285 344 
Syphilis 46 35 81 
1942 161,058 Gonorrhea and others 39 202 241 
Syphilis 4] 49 90 


TABLE 20. VENEREAL DisEASE AMONG FEMALES IN HAMBURG 1939-43 
From Ortskrankenkasse (municipal health insurance exchange) . 


Syphilis 
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Annual Cases Total Annual Cases 
Average Female Total per 100,000 . per 100,000 
Year Members Members Members 
1939 145,800 93 64 266 182 
1940 150,500 102 68 282 187 
1941 133,200 124 93 295 221 
1942 147,600 181 iz 293 199 
1943 147,900 64. 173 76 206 


(1st quarter) 


of 1.3 per cent was not alarming. Gonorrhea and 
other venereal diseases stayed at the same level. The 
year 1942 showed a further increase in syphilis and 
a further increase in gonorrhea and other venereal 
diseases. For 1943, the health department stated: 
The physicians agree that the venereal diseases are 
On the increase. Women suspected of venereal disease 
are more frequently found infected on examination. 
Through destruction of the houses in the red-light 
districts by bombing, the original number of prosti- 
tutes was reduced to about half (350); therefore, 
the frequency per day per prostitute increased from 
20 to 30. Prices were low, ranging from 2.50 to 10 
Reichsmarks. Visitors had plenty of money and the 
motive in many cases was the result of the “escape 
mechanism.” The restriction in the supply of con- 
doms meant a further increase in venereal disease. 
The figures tabulated by the Hamburg health depart- 
ment (Table 20) confirm the presumption that a 
Positive connection exists between the number of 
frequentations and the number of infections by pros- 
titutes. Indications were that syphilis is on the in- 
Crease; gonorrhea and the other venereal diseases 
also have increased, but only on a slighter scale. 

Unfortunately, the municipal health insurance ex- 
change stopped the assembling of statistics at the 
end of 1943. Statistics for the second and third quar- 
ters of 1943 are incomplete since the major attacks 
upon the city fell in this period, and therefore they 
were left out in the table. 

Dr. Conti, chief of the public health service, was 
eager to collect information on all of Germany for 
the year 1942. As the general practitioners and spe- 
Cialists whom he asked for reports prior to this year 
were so overworked he approached this time the 
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health departments, 70 per cent of which had ob- 
served an increase in venereal disease. The investiga- 
tion of rural districts made it clear that neither 
foreign labor nor Germans evacuated from bombed 
areas played any important role in spreading vene- 
real infections. The main sources of venereal disease 
in remote agricultural regions were the soldiers on 
furlough and the convalescent members of the armed 
services. Dr. Conti was confident that the control of 
venereal disease carried out by civilian and military 
authorities would be effective in controlling this 
spread. Unfortunately, Dr. Conti was unable to cite 
definite figures to support his statement. Of several 
physicians interviewed, Dr. Voight, chief of the 
health department, stated that venereal disease in- 
creased considerably in the last years despite the 
fact that statistical reports do not show higher 
figures in comparison to former years (venereal 
disease was not reportable). 

The marked difference between the increase in 
syphilis and the increase in gonorrhea can be ex- 
plained by the fact that gonorrhea still was con- 
sidered by a number of patients as a relatively harm- 
less disease and they resorted to self medication with 
sulfa drugs. Prostitutes and other promiscuous indi- 
viduals used sulfa medication as well. 

Treatment with arsphenamine was preferred for 
syphilis. Physicians in charge of health insurance 
found that their patients showed certain minor reac- 
tions, but the doctors of a large institution which 
took care of sailors could not confirm this observa- 
tion. Penicillin was not used for gonorrhea. The 
sulfonamides were used alone or in combination 
with artificial fever. 
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Summary 


Statistical’ information on the prevalence and 
trend of venereal disease in Germany and its rela- 
tionship to the effect of bombing is scant and fails 
to give an adequate picture of the situation. Al- 
though the diseases appear to have increased in in- 
cidence, many factors are at work to account for 
the increase aside from air attacks. In common 
with other countries, the state of the German popu- 
lation during wartime, with disrupted families, a 
desire for release and excitement with money no 
longer a restrictive factor is conducive to greater 
sexual promiscuity with its consequent toll in in- 
creased venereal diseases. Gonditions created by 


air attacks may have playedja part in this scheme 
but alone can hardly be 


Id to account for an 


above-the-average incidence of these diseases. 

To control clandestine prostitution with its in- 
herent possibility of infection, even the totalitarian 
system was forced to reverse its original opinion 
and to sanction red-light districts in the larger 
towns. 

Beginning in 1941, syphilis increased alarmingly 
over the level of the year 1939, by 170 per cent 
in Munich, by 200 per cent in Frankfort, and by 
100 per cent in Hamburg. 

In Munich gonorrhea and the other venereal 
diseases stayed at the same level during the war 
years. Frankfort reported an increase of 262 per 
cent and a slight increase was reported in Ham- 
burg over the 1939 level. 


PSYCHOSOMATIC DISORDERS 
CAPTAIN ASHER S. CHAPMAN, MEDICAL CORPS, AUS 


Certain functional and organic diseases consid- 
ered in this section derive totally or in part from 
conditions which are generally considered to be an 
important factor in their production or aggrava- 
tion and which exert a psychic effect upon the in- 
dividual. Disorders such as bronchial asthma and 
hay fever, in which allergic factors play an impor- 
tant role, will not be included in this discussion. 
Diseases of purely neuropsychiatric nature are pre- 
sented in the final section of this chapter. 

There are several sources of information which 
form a basis for the subject under discussion. Sta- 
tistical data concerning psychosomatic diseases 
among the civilian population of Germany are 
meager because these diseases are not reportable. 
Furthermore, diagnostic errors inherent in the classi- 
fication of these diseases are great, and statistics 
compiled from the usual sources are therefore liable 
to error. 

The most important and reliable information was 
obtained from interviews with specialists in the par- 
ticular fields considered. Their opinions were formed 
on a basis of clinical observation in the hospitals, 
in the universities, and in private practice before 
the war and during the period of war and aerial 
bombing. For the most part, these informants are 
outstanding in their fields and internationally known 
in medical circles. 
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Certain statistical material regarding the inci- 
dence of the diseases under discussion was obtained 
from the records of the local offices of the govern- 
mental: insurance exchanges (Ortskrankenkasse). 
Diagnostic error incurred in the compilation of 
these data is no doubt considerable; however, the 
outstanding variation in the incidence of diseases 
before and during the war about which this report 
is concerned, in many instances far outweighs the 
inherent error in the compilation of the data. These 
data correlated with and reinforced the expressed 
opinion of the medical specialists and other medical 
personnel who were interviewed. 

Circumstances of war and especially those condi- 
tions directly or indirectly existent incident to aerial 
bombardment produced a psychologic environment 
which can be considered ideally conducive to the 
production of psychosomatic disorders and for the 
aggravation of diseases which are influenced by 
emotional factors. 

Thus the German civilian was subjected to inter- 
mittent or almost constant threat of danger by air 
raids, not only a threat to himself but to his family 
and loved ones as well. If he escaped bodily injury 
or death he might find his home in ruins and the 
material gain of a lifetime lost. He often found it 
necessary to alter the accustomed pattern of his life. 
New and difficult problems confronted him and his 


’ 
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family. Frustration faced him at every turn. Fear, 
terror, anxiety, and grief beset him. Hope often was 
lost; resentment and undischarged hostility replaced 
the healthful course of productive enterprise as the 
reward of his efforts. It is evident the German 
civilian was placed in an environment considered 
ideal for the production of psychosomatic diseases. 
The disorders found or those which one would ex- 
pect to occur under these conditions are discussed 
in the following paragraphs. 


Gastrointestinal disorders 


There was a marked increase in the incidence of 
peptic ulcer among the German civilian population 
during the war years. It was noted particularly 
among young people, and the incidence was greater 
among women than is customarily encountered. 

The factor mainly responsible for this increase, 
according to Dr. Wilhelm Stepp, professor of in- 
ternal medicine at the University of Munich, was 
the tension and nervousness brought on by frequent 
air raids. Another factor considered to be opera- 
tive, according to Professor Alfred Schittenhelm of 
the University of Munich was a decrease in the pro- 
tein and fat content in the diet. However, most au- 
thorities interviewed agreed that the anxiety, ten- 
sion, and uncertainty brought about by the bomb- 
ings were the greatest factors in the increase of 
peptic ulcer. That such was the case was evident 
from the few cases of ulcer formation found in areas 
not subjected to air raids. 

The characteristic history given by patients with 
peptic ulcer during wartime has been described by 
Dr. Victor Hoffman:' the onset often occurred sud- 
denly during an air raid alarm or the air raid itself 
in individuals who had not experienced any pre- 
vious gastrointestinal symptoms. A sense of pressure 
or burning in the epigastrium or left hypochon- 
drium occurred. Radiation of pain to the back or 
Shoulder was often present; abdominal pain oc- 
curred spasmodically, recurrently, or almost con- 
stantly. Nausea, belching, and vomiting were fre- 
quent. Intermeal pain, typical of peptic ulcer, may 
or may not have been present; however, food usu- 
ally gave relief. The course continued acutely for 
a period of eight days to three weeks at which time 
roentgenologic evidence of peptic ulcer usually 
could be demonstrated. From this evidence, it was 
apparent that these ulcers were very rapidly 
formed. Surgical and roentgenologic findings in 
these cases have been described by Professor G. E. 
Konjetzny of Hamburg and by Dr. Victor Hoff- 


mann of Cologne. Ulcer formations described 
which were seen frequently since the onset of aeria| 
bombardment, were characteristically, although no+ 
always, located in the stomach and usually in the 
cardia. Often there was acute ulceration of th= 
duodenum on the anterior or posterior wall. Th: 
acute ulcers of the stomach were penetrating iv 
type and extended deep into the muscular wal! 
They were large (frequently thumbnail in size o1 
larger), and there was little or no scar tissue 
formation about them, indicating the acute nature 
of the lesion. 

Although some variance of opinion existed re- 
garding the incidence of complications in peptic 
ulcer during the war years, it is probably true, ac- 
cording to the opinion of competent surgeons, that 
there was an increase in perforation and hemorrhage 
of peptic ulcers. These complications have been re- 
ported to occur frequently during air raids. 

Analysis of cases suffering from the acute type 
of ulcer formation showed that gastric hyperacid- 
ity, such as is frequently found among patients suf- 
fering from chronic duodenal ulcer, usually was not 
present. 

Analysis of data from governmental insurance 
groups demonstrates an unmistakable increase in 
the incidence of ulcer patients during the war years 
and especially during periods in which the particu- 
lar areas were subjected to bombing. Furthermore, 
the areas which received little or no bombing showed 
little or no increase in the incidence of peptic ulcer. 
It is evident that the conditions brought about by 
war and especially by bombing contributed a psy- 
chologic factor to this increased incidence. 

Gastritis was considered by many to have in- 
creased during the years of war and especially 
during the periods of bombing. However, the term 
gastritis is used rather loosely and a diagnosis of 
gastritis is frequently difficult. No definite statement 
regarding this disease is warranted from the evi- 
dence at hand. 

Interrogation of German physicians concerning 
the incidence of ulcerative colitis was likewise in- 
conclusive. Again the question of a proper differ- 
ential diagnosis arose. No good evidence was 
gathered which would indicate that there was an 


increase in this disease during the war years. , 


Endocrinologic disorders . 


Diseases of the thyroid gland, as the exopthalmic 
type of goiter or Graves’ disease, come first to mind 
in the consideration of endocrinologic diseases with 
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a probable psychologic etiology. It is commonly 
considered that emotional and psychologic factors 
are at least a precipitating cause for this disease. 
The accumulation of data on this subject was of 
particular interest. The incidence of this disease is 
far less under normal conditions than that of peptic 
ulcer and coronary heart disease. Consequently, 
variations in the incidence are of small magnitude. 

The clinical experience of Professor Schittenhelm 
has led him to the opinion that there was a definite 
and considerable increase in the incidence of Graves’ 
disease during the war years. Professor Stepp is in 
concurrence with this opinion, stating that the dis- 
ease increased threefold since 1939. Both are of the 
opinion that the environmental circumstances 
brought about by aerial bombardment were the 
outstanding precipitating factors, and the poor nu- 
tritional state of the population was a secondary 
factor. Frequently cases of acute crisis were pre- 
cipitated during the air raids. The course of the 
disease during the war years was extremely malig- 
nant. . 

Analysis of the statistical data of the governmental 
insurance groups concerning the incidence of thyroid 
diseases is not conclusive. In most, but not all areas, 
the incidence was increased; but because of the 
relatively low occurrence of this disease the increase 
was less spectacular than occurred in peptic ulcer. 
However, it was probable that a definite, moderate 
increase of Graves’ disease occurred during the war 
and that aerial bombardment was a primary factor 
in its production. 

Disorders of menstruation were extremely fre- 
quent. Dysmenorrhea, amenorrhea, and intermen- 
strual bleeding presented a major problem to the 
gynecologic clinics of Germany during the war 
years. Menarche (initial onset of menstruation) oc- 
curred later in life in girls during wartime. The 
marked increase in painful menstruation, amenor- 
rhea, and intermenstrual bleeding was associated 
particularly with bombing attacks, with the evacu- 
ation of patients to outlying areas, and with various 
types of heavy work to which many women were 
unaccustomed. Dr. Linzenmeier of Karlsruhe, Pro- 
fessor Eymer of Munich, Professor W. Heinemann 
of Hamburg, and others stated that the origin of 
these disorders was primarily and definitely psy- 
chic; and second, that they believed that certain 
nutritional factors contributed to their production. 

Psychic impotency among men was rare. On the 
contrary, increased sexual desire was present, as 
evidenced by a rise in prostitution and in the vene- 
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real disease rate. The relationship of these disorders 
to wartime conditions is not clear-cut. (See the sec- 
tion on venereal diseases in this chapter. ) 


Cardiovascular disorders 


Psychologic factors exert an important influence 
on the precipitation or aggravation of certain cardio- 
vascular diseases; because of this it was of interest 
to determine the effect of warfare and bombing upon 
the incidence of these diseases in Germany during 
a period when the population was under great psy- 
chologic and emotional stress. 

Functional arrhythmias were not greatly in- 
creased during the war years; neither was the so- 
called neurocirculatory asthenia syndrome reported 
to have been seen with any great frequency. 

The outstanding effect on the cardiovascular sys- 
tem resulting from wartime conditions and espe- 
cially bombing was a distinct rise in the incidence 
of coronary heart disease. Internists uniformly re- 
ported that this disorder increased during the war 
years and that it was associated with the situations 
brought on by bombing or by the threat of bomb- 
ing. The incidence of anginal pain among individ- 
uals who had previously suffered became greater 
during periods of air raids; likewise, anginal symp- 
toms occurred with greater frequency among people 
not previously affected. Many of these patients had 
no electrocardiographic evidence of coronary dis- 
ease. Severe anginal attacks were frequently pre- 
cipitated by air attacks. 

Coronary thrombosis occurred with increased fre- 
quency during periods of bombing, especially a 
fatal coronary thrombosis among men in their 30’s 
and older. This occurred so frequently it was called 
“the shelter death of the aged.” Professor Stepp of 
the University of Munich reported that many 
patients, and especially those in the younger age 
group, who had died a cardiac death that was par- 
ticularly associated with coronary symptoms, were 
found to have no morphologic evidence of arterio- 
sclerosis of the coronary arteries. Before the war, 
coronary insufficiency among younger men occurred 
infrequently; since the war it was frequently seen. 
Medical authorities concurred that circumstances 
brought about by air raids were a major factor in 
the production of coronary heart disease. Second- 
ary factors which were considered to influence the 
incidence of this disease were an increase in the 
use of tobacco, prolongation of the hours of work, 


and the everyday annoyances of life in a war-torn 
country, 


~ 
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Statistical data from the records of the local in- 
surance exchanges showed definitely that the inci- 
dence of angina and other coronary disease in- 
creased during the periods when an area was sub- 
jected to heavy air attacks. 

Little or no increase in the incidence of hyper- 
tension or hypertensive heart disease was noted. 
However, several informants reported that a greater 
number of cases of hypotension were seen during 
the war. Hypotension tended to occur in patients 
50 years of age or older. Possible causes were 
thought to be a nutritional deficiency or the excite- 
ment caused by air attacks. 

The incidence of cerebral hemorrhage was re- 
ported by some to have increased during periods of 
air raids, frequently occurring during an attack; 
however, this increase was not noted by all authori- 
ties who were interviewed. 

Peripheral vascular disorders were not common- 
ly noted to have increased during the war. In some 
instances it was felt that there was some increase in 
the incidence of Raynaud’s disease, or in its aggra- 
vation, which could be associated with bombing 
attacks. 


Dermatologic diseases 

Neurodermatitis was rather commonly seen in the 
skin clinics of Germany and its increase during the 
war was reported definitely to be associated with 
the tension and strain brought on by air raids. 
Urticaria and exzema also were said to increase in 
incidence or severity in association with air raids. 


Vegetative symptomatology 

Symptoms ordinarily associated with the auto- 
nomic nervous system were remarkably infrequent 
in their occurrence. It was reported that only occa- 
sionally did patients complain of excessive sweat- 
ing. Over prolonged periods of aerial bombard- 
ment some patients suffered from extreme fatigue- 
ability and “chronic nervous exhaustion”; likewise, 


there was a moderate amount of insomnia. Anorexia 
was not an uncommon complaint. More frequently, 
patients suffered from diarrhea of neurogenic origin 
often requiring hospitalization. Dr. Meissner of the 
University Eye Clinic at Munich reported a definite 
increase in the incidence of glaucoma during the 
war, which he attributed to the nervous tension and 
excitement resulting from air raids. This state- 
ment was likewise corroborated in several large eye 
clinics in Germany and is furthermore reflected in 
the statistics of the governmental insurance ex- 
changes. 


Summary 

The circumstances associated with total war and 
especially the effects of aerial bombardment were 
influential factors in the increase of psychosomatic 
diseases in Germany. This was evidenced most by 
the greater number of cases of peptic ulcer, and more 
specifically, by the production of a characteristic 
ulcer, usually of the stomach rather than of the duo- 
denum, with the clinical onset rather acute and the 
ulcer large and penetrating in type. The increase in 
the incidence of coronary heart disease was particu- 
larly noticed among younger patients in whom 
arteriosclerosis was absent. 

However, in view of the tremendous exogenous 
stimuli which offered a fertile ground for the de- 
velopment of psychosomatic complaints, the rela- 
tive infrequency of the development of these dis- 
orders among the population is striking. Causes for 
the relative stability of the civilian population to 
psychologic trauma were not apparent to Medical 
Branch investigators. Constant indoctrination with 
propaganda may have been a factor. The initial and 
sweeping military successes evidenced by the ap- 
pearance of foreign goods and of slave laborers for 
work in factory and home, their expectation of win- 
ning the war, and the maintenance of a high level 
of morale may have been contributing factors. 


PSYCHIATRIC DISORDER 


HANS H. REESE, M.D., MADISON, WISCONSI 


The objectives were to ascertain the effects of air 
warfare on Germany’s psychiatric institutions and 
on her facilities for diagnosing, treating, and com- 
mitting individuals with neuropsychiatric disorders 
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and diseases. If possible, it was hoped to compute 
data on the mental health of Germany prior, during, 
and after the bombing attacks. To attain these objec- 
tives, psychiatric hospitals and clinics were visited, 
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and medical authorities, physicians in general prac- 
tice, and air raid protection police were interrogated 
on the problems that arose during the air attacks. 
To incorporate all these data into a condensed report 
is impossible and not desired, but a short introduc- 
tion may be helpful to familiarize the reader with 
the subject. 

University professors and superintendents of in- 
stitutions estimated that the war reduced the number 
of cases in mental institutions between 32 to 54 per 
cent. It is not possible to compute accurate data be- 
cause, late in 1944, the German government ordered 
the burning of all records relating to enforced ster- 
ilization, to mercy killings, and to population figures 
of psychiatric institutions. The Nazi government con- 
sidered that the chronic mentally ill, those with 
heritable physical and mental disorders and the in- 
capacitated senile population, were a liability to the 
nation. Therefore, by official regulation, institutions 
were deprived of enough physicians, food, drugs, 
and mechanical facilities for active therapy. Various 
stories were reported to the Medical Branch about 
the mercy killings, and the following paragraph is a 
synthesis of these stories. 

If in the psychiatric section of a city hospital or a 

university clinic a diagnosis of incurable mental dis- 
ease was made, the afflicted person was reported to 
the regional health office (Amtsarzt), which in turn 
requested a governmental commission to examine 
the official report, and, if necessary, ordered com- 
mitment of the patient to an institution of its selec- 
tion. His transport was conducted by SS police 
troops. Then the family was notified that, because of 
incurable mental disease, its member had been trans- 
ferred to such-and-such a place for care. After sev- 
eral days, howeyer, the family received another 
notice, that the patient was seriously ill, and that an 
operation was imperative and he might die. Mercy 
xillings were carried out in gas chambers by the use 
of carbon monoxide. On a specified date the family 
could call for the body or for the ashes in an urn 
and for their relative’s clothing. If the family did 
aot keep this appointment, the urn was interred in 
the hospital cemetery, and the clothing was given to 
a public agency for distribution. In a final letter, 
the government expressed regrets, and an incor- 
porated death certificate related the cause of death. 
‘Very often erroneous diagnoses were given, such 
as that the patient had died from a ruptured appen- 
dix or gallbladder, when in reality surgery had re- 
moved that organ years ago.) 

From the Medical Branch investigation of six uni- 


versity psychiatric clinics and eight state institu- 
tions and from discussion with a large number of 
urban and rural physicians, it is concluded that the 


-air taids did not interfere directly with the manage- 


ment of the state institutions for mental diseases, for 
these reasons: they were located in rural areas or in 
sheltered regions and thus escaped damage or de- 


-struction; they were self-supporting units from the 
standpoint of food, water, and lighting; and they 
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suffered only indirectly from disruption of their 
transport system. 

The university psychiatric clinic and smaller hos- 
pitals of course suffered in proportion to the dam- 
age inflicted on the city in which they were located. 
If the university with its medical school was de- 
stroyed, the clinics for the care of nervous and men- 
tal diseases also suffered, as demonstrated by the 
illustrations accompanying the chapter on medical 
education. 

It is amazing indeed to hear that even in a com- 
pletely bombed-out psychiatric hospital, where in 
normal times little if any co-operation from the men- 
tally ill patients could be expected, no death or 
severe injuries occurred as the direct effect of the 
bombings. 

The known fact, that a psychiatric clinic or hospi- 
tal staff always encountered difficulties in the man- 
agement of disturbed or excitable patients, suggested 
inquiries at psychiatric clinics as to the effect of air 
raids on that difficult patient group. When the alarm 
signal was received in a psychiatric hospital sedation 
was ordered for all patients. The universal routine 
was that the excitable and uncontrollable patients 
received morphine and scopolamine and often slept 
through air raids unless physical damage to their 
wards necessitated moving them; the quiet and de- 
mented ones were guided to safety by the so-called 
herd instinct. No university psychiatric clinic had 
encountered insurmountable difficulties in rescuing 
its charges. The difficulties encountered depended 
upon the severity of the bomb damage inflicted and 
the number of patients to be removed. 

Verbal statements by leading psychiatrists to some 
important questions relating to mental disease are 
reported here. The questions were: 

What was the influence of the Allied bombings 
upon the mental health of the German population? 

Did air raids increase the number of psychiatric 
diseases ? 

What was the most damaging effect of bombing 


attacks upon the population in the field of mental 
health and diseases? 
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Did you observe an increase of psychiatric cases 
during the years 1940 to 1945? 

Professor Mueller of Leipzig voiced (May 16, 
1945) the universal reply to a questionnaire that had 

n sent to specialists in the nervous and mental 
diseases, to universities, and to the medical directors 
of psychiatric institutions, that neither organic 
Neurologic diseases nor psychiatric disorders can be 
attributed to, nor are they conditioned by, the air 
attacks. Fleeting reaction symptoms in the sense of 
neurohysteria were not uncommon after severe dam- 
aging attacks. There was no increase of psychiatric 
cases, he declared. 

Professor F. Knigge of Hamburg answered that 
there was no increase in psychoses or in acute psy- 
chotic episodes. Air raids were no longer a surprise 
to people, and therefore no panics nor so-called 
Katastrophenschocks were caused after the expe- 
tiences of August, 1943. 

Professor M. Buerger-Prinz of Hamburg said that, 
in his experience, severe air raids will provoke en- 
dogenous depressions, either as a recurrent phase or 
as the initial clinical symptom complex of manic 
depressive psychoses in older people. It is debatable 
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if the psychotic manifestations which occurred in 
the change of life period are provoked by air raids. 
In five instances he observed that the severe depres- 
sions cleared up in the course of heavy bombings 
and that these people did a man’s job during the 
rescue work but relapsed into deep depressions after 
four to six weeks of apparently normal health. The 
majority of the depressed and melancholic patients 
remained in their stupor even with the greatest dan- 
gers from fire and crashing buildings about them. 
The increase of hysterical reaction types was mini- 
mal in the cities and almost absent in the Army. 

The shaker, the stuporous, the deaf-mute, the 
“shell shock patient” of World War I had not been 
seen as yet. Exogenous psychotic disorders as an ac- 
companiment of intoxication in infectious diseases 
were common; malaria often precipitated subclinical — 
psychotic tendencies into a long lasting psychosis. 

The leading authority in the field of psychiatry, 
Professor Bumke of Munich, had the following 
answer to the four questions: 

The university clinic with its 200 psychiatric and 
100 neurologic patients had no air raid protection 
until in August, 1943, a provisory basement shelter 
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was constructed. The air raids of 1943 destroyed the 
serologic and neuropathologic laboratories and 
since 1943- paralyzed all work in these important 
departments. A direct bomb hit damaged the men’s 
building and collapsed the women’s chapel, but no 
lives were lost and no confusion or panic were en- 
countered. Sedation for the patients depended en- 
tirely upon the degree of mental disturbances. It was 
not necessary to use morphine and scopolamine for 
everybody. No entertainment for the patients was 
necessary during air raids, or while they were wait- 
ing in shelters. It is Bumke’s opinion, that air war- 
fare or even severe air raids did not increase the ad- 
mission rate to his clinic, that air raids did not pro- 
voke latent dispositions into acute psychoses, that 


air raids did not increase psychoses in children, and. 


that no manic phases as the direct result of bombing 
had been encountered. The increase in depressive 
states, especially in the involutional period of life, 
was negligible. However, a greater number of people 
suffering from nervous exhaustion, concomitant 
apathy, emotional lability, and depressed attitudes, 
and those who had attempted suicide, must be con- 
sidered “air raid victims,” and lack of sleep, lack of 
food, and never-ending worries about new raids con- 
tributed to the development of this more somatic 
than psychic fatigue syndrome with its weight loss 
and undernourishment. 

Bumke replied to a final question, “What was the 
most damaging effect of bombing upon your clinic 
and your patients?” with the following answers: 

1. The physical destruction of the clinic with 
disruption of water, lighting, gas, and plumbing 
services interfered with medical supervision and 
treatment. 

2. The disruption of all transportation facilities 
for physicians, for patients and their relatives, and 
a shortage of food and drugs created irritations and 
complaints. 

3. The inability to repair the physical damages, 
and the tension caused by the never-ending but con- 
stantly altered emergency planning, taxed the 
patience of the staff. 

Bumke’s statements concerning nervous-mental 
diseases during the air raid years implies a rather 
stable incidence rate in the civilian population which 
equals the normal expectancy of peacetime. 

Figure 40, showing the percentage of the German 
Air Corps admitted to mental institutions in the 
years 1942 and 1943, is presented for the sole pur- 
pose of demonstrating a similar rather stable inci- 
dence rate in a large military group. 


Major hysterical disorders were a rarity in the 
Army as well as in the civilian population during 
the war years, according to Stockert, - Villinger, 
Pette, Roeper, and Mikorey. They were not observed 
during air raids, nor did the wishful fixation neuro- 
sis to be evacuated to the country after a raid appear- 
The complicated and resistive psychoneuroses were 
much less frequent in the service groups and in 
civilians, in sharp contrast to the frequency of these 
disorders in prewar times among the German in- 
tellectuals. 

Hysterical manifestations in front of bunkers or 
air raid shelters or upon returning to bombed-out 
homes have ‘been rare, but they did occur during 
severe air raids. Phobic obsessions in older children 
and in young women were present during the rush 
to air raid cellars or when crowding and noisy ex- 


- citement blocked the entrances. Nervousness with 
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irritability, steadily increasing fatigue leading to 
exhaustion, vegetative neurotic symptoms (which 
may be grouped under the generic term psycho- 
somatic disturbances), and the aviation anxiety, 
especially in children and in older people, may be 
attributed to bombing. 

In the collective psychiatric reports of 1942, the 
German Army sanitary inspector’s office challenges 
the opening of a special department for psychogenic 
disorders at the University of Munich and discour- 
ages other hospitals to follow what was believed to 
be an unnecessary and unwarranted separation of 
patients. This office stipulates directives for hysteria, 
for simulation, and for psychologic aggravation of 
organic diseases and requests that immediate therapy 
be given in qualified hospitals and states that under 
no circumstances should soldiers with hysterical 
signs be discharged from service. Diagnoses such as 
war neurosis, shell shock, or psychoneurosis should 
be avoided, to be replaced by adding the prefix 
psychogenic to the outstanding symptom (as psycho- 
genic gait disturbance). A short personality evalua- 
tion should follow the description of the causative 
factors which produced the disorder. 

Addiction to alcohol, to sedations, to pick-up 
drugs, or to narcotics did not increase. People 
smoked more, some excessively. However, the sense 
of moral responsibility was lessened, and tendencies 
toward petty criminality in people with excellent 
character records increased. Simulation and aggra- 
vation of illnesses were of no significance in the 
armed forces or in the home population. Juvenile 
delinquency with all the implications of that term, 
was a great concern to city and parental authority. 
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The formation of gangs and stealing by youngsters, 
especially after air raids, were severely punished, 
but according to police records, delinquency and 
looting never reached alarming proportions during 
the war years or after destructive air attacks. 
Psychopathic personalities, which caused severe 
disturbances as an effect of the ever-increasing air 
raids, will not be touched on, since there was no 
uniformity in the use of the term psychopathic per- 
sonality, and since no definite statements could be 
obtained. It is interesting to note that in a country 
80 brutally ruled and crushed by the Gestapo, so 
frustrated by political accusators and defamers, so 
torn and demoralized from loyalty to its govern- 


ment, its leaders, and even to family members, not 
more systematized paranoid states with ideas of per- 
secution were registered. 


Summary 


Air raids did not aggrevate illness or the loss of 
life in German neuropsychiatric hospitals. 

Air raids did not contribute directly to an in- 
crease in psychiatric disorders. 

Air raids only slightly influenced the course of 
affective emotional disorders. 

Air raids, however, did increase tension states, 
anxieties, and exhaustive states among the people, 
but not to an alarming degree. 
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CHAPTER FIVE 
INDUSTRIAL HEALTH 


PTAIN FRANZ K. BAUER, MEDICAL CORPS, AUS 


During the exploitation of targets by the Medi- 
cal Branch team it was possible to devote some 
attention to the problem of industrial health. In 
a country as highly industrialized as Germany, the 
health of industrial workers even in peacetime is 
of importance for the evaluation of the health 
state of a nation as a whole. If one, furthermore, 
takes into account the degree of industrialization 
during a total war when it was necessary to call on 
every available source of manpower and even to 
import foreign labor despite the obvious danger 
which such a measure carries with it from a politi- 
cal as well as sanitary standpoint, it can be seen 
that the health of the worker will reflect on the 
health of the nation. It is also of importance to 
note that Germany has had a widespread organi- 
zation for the safeguarding of industrial health 
ever since the end of the last century. Statistics 
and pertinent information were compiled and kept 
by German authorities in view of evaluating the 
state of health in industry. 

Although the main problem of the team was the 
study of German health as a whole, as many in- 
dustrial plants were visited as possible whenever 
they were in the vicinity of the city targets ex- 
ploited. It was attempted to obtain information 
from statistics and records kept by the plants and 
during interviews with managers and plant physi- 
cians. It must be ‘stressed, however, that the heavy 
air attacks had destroyed many industrial plants 
"and with them their recorded health statistics. 
Furthermore, the Germans had attempted to de- 
centralize their industries and to evacuate what- 
ever possible into areas comparatively safe from 
aerial attack. These areas were not visited by the 
Medical Branch team. 

This chapter is based on information obtained 
in several of the largest plants, such as the Krupp 
Industries in Essen, the M. A. N. Industries in 
Augsburg, the Messerschmitt aircraft factories in 
Augsburg, the I. G. chemical plants in Hoechst, 
Leverkusen, Ludwigshafen, and Elberfeld, and the 
Robert Bosch electrical works in Stuttgart. In ad- 
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dition to these large establishments, a number, of 
small plants were visited in or near the sample 
cities. 7 

Germany attempted to safeguard her industrial 
workers’ health by countless laws, decrees, and 
ordinances referable to industrial hygiene and 
health. Insurance against sickness and accidents 
applied virtually to every German worker and 
salaried employee. The latter’s income was not to 
exceed 3,600 RM. Family dependents of the insured 
were covered automatically although they did not 
qualify for the full services and benefits available 
to the insured. 

Legal responsibility for health services was di- 
vided between public agencies and social insur- 
ance organizations. In addition, voluntary health 
organizations were given a definite place in this 
structure, and party organizations exérted power- 
ful influence over administration of health service. 

With precautions against air raids and evacua- 
tion of victims exclusively in the hands of the 
government, the voluntary organizations lost their 
influence to a large extent during the period of 
aerial warfare against Germany. 

The public agencies vested with administrative 
powers and functions in the field of health service 
operated on a local, intermediate and a central 
level. In the local level, administrative responsi- 
bility was concentrated in the health departments 
which co-operated with public agencies active in 
related fields. Intermediate agencies were set up in 
government districts, provinces, or larger states, 
and were under medical administrators (Regier- 
ungsmedizinalraete). These men had supervisory 
powers over all local health activities. 

There was a division of the central government 
for sharing of responsibility for the health of the 
working population. The Ministry of Labor ad- 
ministered the social insurance or workers’ com- 
pensation and supervised the conduct of industrial 
hygiene. The compilation of statistics which is so 
important in detecting health trends among large 
working groups was prepared by the Reichs Sta- 
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tistical Office, a division of the Ministry of Eco- 
nomics which, among all other statistics, was in 
charge of the vital statistics for the entire Reich. 

The social insurance organizations played a 
most important role in the aaministrative struc- 
ture. Social insurance was administered by special 
bodies locally as well as centrally. Compulsory 
social insurance had developed legally since the 
1880’s and provided compensation for sickness, ma- 
ternity care, accidents including permanent and 
temporary disability, old age, and death of the 
bread-winner due to sickness or accident. Sickness 
insurance was administered by local statutory 
bodies called Krankenkassen consisting of state op- 
erated Ortskrankenkassen, Betriebskrankenkassen 
(operated by the individual plants), and /nnungs- 
krankenkassen (operated by trade unions). In all 
cases the insured had free choice of a doctor. 

Voluntary health organizations including chu~ch 
and nondenominational organizations were inte- 
grated into the pattern of public agencies. 

The national socialist regime added a fourth to 
the three types of agencies previously described 
(local, intermediate, and central or national level) : 
the Main Party Office for National Health (Haupt- 
amt fuer Volksgesundheit) which was under the 
direction of the leader of German physicians (Dr. 
Leonardo Conti) and which had’ subdivisions at 
intermediate and local levels (Gauaemter und 
Kreisaemter), and the Main Party Office for Na- 
tional Welfare (Hauptamt fuer Volkswohlfahrt). 

Industry was covered by air raid protection in- 
surance as much as the civilian population. No 
major changes in the extremely detailed national 
plan were made. The socialization of health in- 
_ surance had been so thoroughly developed that 
the system was able to withstand the impact of the 


consequences of the aerial attacks on Germany.. 


It was up to the factories and plants to procure 
shelters and other air raid protection measures 
through the co-operation of local and central agen- 
cies. In vital industries this was relatively easily 
accomplished through a priority system. Cities 
throughout Germany were given different numbers 
in this system. They were mostly dependent for 
their priority on vital industries in or near the 
cities. With high priority the cities (and indus- 
tries) were able to procure material and personnel 
from the Todt organization to construct shelters 
and bunkers (concrete tower shelters). For indus- 
tries less vital to the war effort, the construction 
program for air raid shelters lagged due to lack 
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of manpower and increasing disruption of the 
transportation system subsequent to aerial attacks. 
As late as 1945 many factories had no, or inade- 
quate, shelters. Such factories were, among others, 
makers of surgical instruments, bandages, and 
other products not immediately connected with 
armaments and munitions industries. 


Deaths and injuries due to aerial bombings 


Casualties in war plants were about as frequent 
as they were for the population at large. The Ger- 
mans had expected more casualties in industry, 
particularly in the armament and munitions indus- 
try, by virtue of the fact that in aerial attacks on 
German cities these industrial plants constituted 
prime targets. According to information obtained, 
fewer and fewer people were killed at work as the 
aerial attacks on Germany increased in number 
and severity. Thus, at the Krupp industries in 
Essen 305 men were killed in 1943, against 291 
in 1944 and 107 in 1945 up to the occupation of 
Essen by Allied Forces, although the attacks on 
these factories became so intense that they were 
forced to shut down most of their operations in 
late 1944. It should be kept in mind that there 
were more attacks on Essen as the war progressed, 
and that this decrease in the number of casualties 
was due to better air raid precautions, such as 
sending workers into air raid shelters as soon as 
plane formations were known to approach the 
area, which was contrary to the policy of 1943 
of waiting until it was certain that the respective 
cities were the target (Robert Bosch Industries— 
Stuttgart; Messerschmitt Aircraft Industries—Augs- 
burg). 

According to the statements of managers and 
plant physicians interviewed, the number of dead 
and injured through aerial attack in industria! 
plants was not serious enough to stop production 
at any given time. This held true as long as key 
personnel was not killed or injured. The serious 
effect of such an incident is obvious as, for exam- 
ple, when at the pharmaceutical plant of E. Merck 
in Darmstadt one direct hit killed the entire bio- 
logic research staff (see Chapter Twelve). This 
plant from then on dispersed the workers in order 
to forestall a similar occurrence and to avoid 
crowding of members of one department into one 
air raid shelter. Other plants, according to the in- 
formation available to the Survey had no such 
provisions. 

The types of injuries due to direct violence en- 
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countered in bombed industrial establishments were 
similar to those seen among the population at 
large (see Chapter Three). 

Numerous instances occurred of irritation of the 
eyes through liberation of chemical gases such as 
aldehydes and akrolein, which were set free in the 
bombings of the respective plants. Such injuries 
were not noted among the population at large. No 
cases of permanent disability from gas effect were 
reported in the literature or in personal interviews. 

The care of casualties was undertaken in a simi- 
lar manner as for the general population: The 
plant physician usually acted as air raid physician, 
with a staff of nurses and lay attendants under 
him. The number of first aid posts distributed 


throughout the plants was usually increased as the 


air war against Germany progressed. At least one 
first aid post was designated in each plant for 
medical personnel. As soon as the alarm sounded, 
the medical personnel proceeded to the designated 
first aid post. The injured were evacuated as 
speedily as possible to either the plant hospital, 
if available, or to municipal hospitals in the cities 
nearby. 

Industrial establishments with high priority 
working for the war effort had no difficulty in 
retaining their physicians. Armaments industries 
were able to maintain the same doctor-patient ratio 
as in peacetime. This practice held true for all 
units working under directives of the Speer or- 
ganization. The same industries received priority 
for the purchase of medicaments. It was up to 
them to purchase drugs and bandages necessary 
for the care of the industrial workers. 


The sick rate 


Most insurance companies ( Krankenkassen) com- 
piled statistics of diseases causing disability and re- 
quiring compensation, as well as data showing the 
duration of patient days. The majority of insurance 
companies discontinued this practice during the 
war because of the shortage of clerical help. Sta- 
tistics -from different insurance organizations 
throughout-Germany were compared and discussed 
with managers, plant physicians, public health 
men and expert consultants, and the findings and 
conclusions reached are thought to be valid for 
the entire industrial population of Germany. Other 
divisions of the Survey have gathered data on per- 
sonnel matters, including absenteeism and illness, 
in their examination of the war industries of Ger- 
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many which will give a more detailed picture of 
this phase. 

All Germans who were associated with indus- 
trial medicine emphasized that air raids caused 
sick rates to rise. In Hamburg the Blohm and Voss 
Company complained in their 1943 report that air 
raids had pushed their sick rate up to 5 per cent 
in August, September and October, and to 5.7 per 
cent in November. Reasons for this were “dis- 
turbances of health, shock and undisciplined be- 
havior of our employees. Inclement weather is a 
contributory factor.” The charts of the Krupp In- 
dustries in Essen show (Figure 41) how illness 
among the workers advanced to 9.5 per cent in 
1944 after the heavy raids on that city. Officials 
of the Krupp Industries and of the public health 
department in Essen attributed this to an increase 
in the over-all emotional strain with heightened 
irritability and decrease in physical and emotional 
resistance; the resultant effect is demonstrable in 
the increase of the incidence of all illnesses and 
the prolongation of the period of treatment and 
recovery. The National Insurance Company’s re- 
ports of Augsburg show graphically that after 
aerial bombardments the sick rate advanced as 
high as 9 per cent in 1944, raising the expected 
annual seasonal peaks from 5 to 6 per cent; here, 
too, “shock, fright, neurogenic heart and stomach 
disorders and undisciplined and unpatriotic con- 
duct” were given as reasons. 

Industrial accidents were the main contributors 
to high percentage of compensation paid out (Fig- 
ures 42 and 43). At Krupp the total number of 
accidents decreased, and it was stated that the 
ratio between traffic and industrial accidents 
proper had changed; traffic accidents—to and from 
work, that is—showed an increase, whereas indus- 
trial accidents during work decreased due to better 
accident precautions and a vigorous educational 
program. In the statistics of other industrial estab- 
lishments this differentiation between traffic and in- 
dustrial accidents was rarely made. 

The National Socialist Party Office for National 
Health stated in its quarterly reports that accidents 
constituted the main cause of industrial illness. The 
shortage of manpower led to widespread employ- 
ment of foreign workers who were mostly untrained 
in the work to be done and in the principles of 
industrial hygiene and personal safety. Language 
difficulties were also an important factor in this re- 
spect. Although working hours were lengthened and 
as the younger age groups were drafted for mili- 
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tary service or compulsory labor service (women) to rain and wind for days at their place of work 
the average age of the industrial employees be- and it is natural to expect an increase in upper 

came higher, the accident rate did not rise among __ respiratory infections. 

German nationals due to the above mentioned pre- Armament plants reported a steady increase in 

cautionary measures. It became higher among for- _gastro-intestinal disorders in all age groups. They 

eigners before it was possible to acquaint them — were of a functional nature for the most part, a 

with the principles of industrial hygiene and per- _ fact for which emotional irritability and poor nutri- 

sonal safety. tion were held largely responsible. Emotional in- 
Upper respiratory infections closely followed ac- stability following raids in which transportation 


cidents in the compensation data. The increase here _ facilities, water, gas and light service were affected, 
was due to crowding in air raid shelters, in street | without which personal discomfort and hardship 
cars and other public conveyances and in the become acute, was always said to be the underlying 
homes. It should be kept in mind that not factories _ factor for functional disorders involving the gastro- 
alone but entire cities which were large industrial __ intestinal tract and cardiovascular system. 


centers were also principal targets of the attacks Cardiovascular disorders increased throughout 
so that hundreds of thousands were made homeless. | Germany during the war years and took an impor- 
Whole families were forced to move in with other _ tant place in the statistics of insurance companies. 
people and through this overcrowding the transmis- From Figure 42 it can be observed that heart dis- 


sion of droplet infections was enhanced. Added to __ ease constituted 1.6 per cent of all disease groups in 
this was the constant exposure during fire fighting | 1942 and 3.1 per cent in 1943 in one of Germany’s 
and rescue work. Then, too, it was routine to start most important industries. From physicians it was 
work in bombed plants as soon as possible even if _ learned that the increase was in functional disorders 
the roof of such a plant had been shattered and re- rather than organic disease, although the latter was 
pairs not begun. Workers were frequently exposed more prevalent in the industrial worker as the war 
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progressed in Germany by virtue of the fact that 
more and more physically fit persons were drafted 
into the armed services; thus the state of health of 
the German worker was worse. 

The part played by the nutritional status of the 
worker was the subject of much controversy among 
those interested in industrial health. There was 
much ado on the nationwide use of vitamin con- 
centrates for laborers and persons whose output 
was of prime importance to the total war effort. Re- 
search was done, for example, in the Medical Clinic 
of the University of Munich by Professer Wilhelm 
Stepp on the vitamin requirements in miners. Dr. 
Theodore Morrell, Hitler’s personal physician, was 
one of the great advocates of nationwide vitamin 
administration to all age groups. His reasoning was 


not always considered sound by scientists not only - 


because he was, perhaps, the Fuehrer’s most in- 
timate associate but because he held large stocks in 
pharmaceutical houses producing vitamin prepara- 
tions. The fear of malnutrition was severely criti- 
cized in National Socialist Party publications. In 
the quarterly reports of the National Socialist Office 
for National Health, for example, it was stated that 
the continued “rumor-mongering” about the scar- 
city of foods and the threatening famine was de- 
featism of the worst sort for it was “entirely un- 
founded.” It was stated in the same organ with 
authority and emphasis that enough wholesome 
food was available to cope with the demands of 
total war, that vitamin deficiencies were out of 
question, and that admitted weight loss of 10 to 15 
pounds would not affect anybody. Rumors had 
spread, so this publication stated, that the loss of 
weight would ultimately lead to a lowered resis- 
tance and such a, decrease in industrial output that 
the armaments industry was threatened. The loss of 
weight, it was explained, was due to the severe emo- 
tional strain of working and living under great 
hardship and the disruption of transportation be- 
cause of the Allied air raids rather than to any 
shortage of food for the worker. 

There was a marked increase in skin disorders. 
Interviews and an examination of statistics and pub- 
lications revealed that this increase was mainly 
due to pyogenic infections, particularly furuncu- 
losis. In the statistics of the National Insurance 
Company of Augsburg (Ortskrankenkasse), furun- 
culosis advanced in the list of disabling diseases 
from seventh place for men and seventeenth place 
for women in 1939, to fourth and sixth places, re- 
spectively, in 1943. At Krupp skin diseases con- 
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stituted 6 per cent of all diseases listed in the 
plants’ chart of disabling conditions in 1941, 
whereas they constituted 9.6 per cent in 1943. The 
authorities with whom this subject was discussed 
stated that the lack of soap, which has never been 
the cheap and easy to get item in Europe that it 
is in the United States, contributed greatly to the 
prevalence of skin conditions. It was a vicious 
circle for it was repeatedly stated that as the work- 
ing conditions deteriorated soaps and wetting agents 
gradually vanished. Naturally this led to sharp in- 
creases in occupational dermatoses and the gen- 
eral uncleanliness among workers in many indus- 
tries was succeeded by acute flare-ups of such con- 
ditions as scabies. In some instances it was of such 
magnitude as to affect production materially. Gen- 
erally speaking, given a long period without the 
necessity for crowding into air raid shelters, an 
outbreak could be brought under control if medica- 
ments were available but they were not always. 
Not only was sulfur scarce but ointment bases and 
vehicles were frequently unobtainable for long pe- 
riods. Like the epidemiologists, the industrialists 
and hygienists repeatedly emphasized the average 
German’s penchant for personal cleanliness as the 
one factor that kept a bad hygienic situation from 
getting worse. 


Industrial health and absenteeism 


The causes of absenteeism attributable to air 
raids are given here as they were obtained in inter- 
views with German plant managers and physicians. 
It is not the purpose of this chapter to deal with 
absenteeism per se. Rather the question was dis- 
cussed during interviews with industrial physi- 
cians, public health authorities and others inter- 
ested in the workers’ health in order to discover 
whether there was a three-way correlation between 
bombing and industrial health and absenteeism. It 
was not possible to compile a list of the causes of 
absenteeism and to relate them to their effect on a 
given plant’s production. Nor was there an oppor- 
tunity to test the validity of the industrial vital 
statistics to determine to what extent workers ab- 
sented themselves from their jobs complaining of 
illness, when actually it was fear of being in the 
plant when it was attacked or a desire to clean 
up the rubble of their own homes. These are 
questions of morale and of many other ingredients 
of industrial absenteeism and they have been ade- 
quately explored in other reports by the Survey. 

Fear of bombings was experienced by everyone, 
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according to the persons interviewed. Numerous 
German citizens sought admission to hospitals for 
insignificant ailments in order to be evacuated to 
auxiliary hospitals in the country. Although evacua- 
tion was governed by the policies established by 
the government, a large number of workers at- 
tempted to go-to the country either with their 
families or to join their evacuated children. The 
control was rigid, but many succeeded in finding 
ways and means to spend days and even weeks away 
from the endangered cities and justify their ab- 
sence on the basis of illness. 

A general irritability was evident soon after the 
bombings; loss of sleep due to alarms and rescue 
work, transportation difficulties, and stricter food 
rationing were all factors which induced people to 
absent themselves from work. Transportation be- 
came a major problem. At the Robert Bosch In- 
dustries in Stuttgart, to take one example, during 
the very heavy air raids in 1943 and 1944, only 
30 per cent of the employees—both officials and 
laborers—were present for work in the first week 
after the raids. At the end of one week approxi- 
- mately 50 per cent were present, and after four 
weeks 70 per cent to 80 per cent. In these figures 
are included the sick who contributed 15 per cent 
to the rate (5 per cent for the male, and about 20 
per cent for the female employees). In most cases, 
transportation difficulties and preoccupation with 
personal affairs subsequent to bombings were given 
as reasons but the personnel director believed that 
very minor illnesses were used as excuses and may, 
therefore, render the statistics unreliable. 

Absenteeism was by no means widespread up to 
1942. Living at that time was bearable, morale was 
high and the war was going well. By the end of 
1942, however, many people decided that they had 
made enough money to buy the necessary com- 
modities which rationing permitted them, and that 
they were due a rest. They were resolved to take a 
rest either in their homes or in the country, and 
the only way to do this with compensation was to 
go to their plant doctor and be certified as to their 
need for sick leave. It was repeatedly stated that 
industrial physicians were rather lax in certifying 
workers who were not really sick, and that this 
practice spread rapidly despite warnings by the 
Government and the National Socialist Party to 
the workers that absenteeism meant defeatism, and 
defeatism was not far from treason. 

According to statements and publications from 
some insurance companies, the number of workers 
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receiving sick leave with compensation soon 
reached the point where the insurance firms were 
no longer able to meet their financial obligations. 
At Frankfort on the Main the practice of granting 
these sick leaves became so widespread and the 
abuses so flagrant that the state authorities had to 
step in. Considerable correspondence developed be- 
tween the Gauleiter of Hessen, Sprenger, and the 
directors of the Frankfort branch of the National 
Insurance Company and other Frankfort insurance 
companies. The sick rate at that time exceeded 5 
per cent of all workers, which was declared much 
too high by the companies. A physician of the medi- 
cal clinic of the University Hospital of Frankfort, 
Dr. W. Gutermuth, was called in to straighten out 
the situation. In his solution it was decided that 
the university hospital would assist the industrial 
physicians with all their diagnostic facilities in 
order to eliminate preventable absenteeism. By re- 
quiring a thorough physical examination supple- 
mented by laboratory tests many a malingerer and 
employees with minor ailments were discouraged 
from seeking a sick leave with compensation. 
Within three months the sick rate was below 3 per 
cent—a result considered spectacular at that time. 
This procedure attracted nationwide attention and 
Dr. Gutermuth was appointed plenipotentiary for 
medical problems in all war industries for the pur-. 
pose of requiring more thorough examination and 
a stricter control of sick leave among war workers. 

German insurance companies had what was 
called a confidential medical expert service (Ver- 
trauensaerztlicher Dienst). Physicians, occasionally 
specialists, were appointed to pass on the plant 
doctor’s judgment as to whether a patient should 
be declared sick and receive compensation. In 1933, 
this Service had been overhauled when the Na- 
tional Socialists took over the German Government. 
Dr. Gutermuth directed his reorganization towards 
this consultant service. His reasons as given in a 
personal interview in 1945 were that most of these 
expert consultants had been appointed to their 
positions through political connections and were 
more or less corrupt (in the summer of 1945 a 
favorite explanation of most German authorities for 
everything). At the same time they were badly 
trained by virtue of the fact that they had been 
active in party organization and activities and “the 
two don’t go together.” 

In the beginning of Dr. Gutermuth’s period of 
term as plenipotentiary for medical problems in 
the war industry, the Expert Medical Consultant 
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Service prided itself on its success in reducing the 
sick rate and returning large percentages of “dis- 
abled” persons to work. The procedure followed 
was to call in those persons who had been declared 
sick and were about to receive compensation and 
examine them very carefully as to their state of 
health. However, Dr. Conti wrote a letter (July 7, 
1943) to Dr. Walter, the Chief of the Expert Medi- 
cal Consultant Service, and pointed out that ac- 
cording to the reports of the Service 62 per cent 
of all persons declared sick by the plant physicians 
in 1939 were called in; in 1940, 75 per cent; in 
1941, 76 per cent, and in 1942, 80 per cent. Yet 
the “disabled” returned to work include: in 1939, 
14.2 per cent of the number considered unable to 
work by the industrial physicians; in 1940, 16.6 
per cent; in 1941, 14.6 per cent; in 1942, 14.4 per 
cent. This means that, although the Expert Medical 
Consultant Service called in more and more em- 
ployees declared sick by the plant physicians, ap- 
proximately the same percentage of those who 
were sick were returned to work. It was deduced 
from this by Dr. Conti that it was neither malinger- 
ing nor was it laxity on the part of the physicians 
that the sick rate was high, for if it were the expert 
medical consultant service would have had more 
success in returning people tq work. Dr. Conti in 
this letter attempted to explain the rise in the sick 
rate by “biologic” factors: During the war the 
healthiest and most resistant men were drafted, 
which led to a decrease in the general state of 
health among industrial workers as more and more 
older people and those with diseases of a chronic 
nature were employed or even made to work. 
Morbidity rates changed in many districts of Ger- 
many and for many disease. Thus, in Berlin, an epi- 
demic of bacillary dysentery occurred in October, 
1942, and there was an increase of infectious hepa- 
titis. These are only examples listed by Dr. Conti 
in his attempt to explain the rise of the sick rate 
among war workers and to protect the German phy- 
sicians from the attack which Dr. Gutermuth had 


made on them. Gutermuth’s program was described — 


to a member of the Medical Branch Team in a per- 
sonal interview in 1945. He had planned to recruit 
well-trained consultants for the insurance organiza- 
tions and to make the diagnostic facilities of all 
state institutions, such as university clinics, avail- 
able to the industrial physicians. Compulsory sick- 
ness insurance would have been broadened to in- 
clude earners making up to 7,200 RM yearly. No 
plant or industrial insurance companies were to 


have less than 5,000 members. Physicians from 
the Armed Forces were to be assigned to war in- 
dustries as plant or expert physicians on a full- 
time basis for a limited period of time or part- 
time to relieve the burden the bombing of war 
plants had placed upon industrial physicians. 

In brief, it can be stated that aerial attacks on 
Germany caused the sick rate in industrial establish- 
ments to rise. General irritability subsequent to 


_ bombings with disruption of public utilities and 


transportation facilities, overexertion due to rescue 
work and longer working hours with increase of 
dirt led not only to a decrease in the resistance of 
the individual to various diseases but also to a 
tendency to stay away from work without actual 
organic disease. The deterioration in workers’ 
health is directly related to bombing but the statis- 
tical up-swing of illness fellowing raids is in part 
due to malingering and psychologic factors, which 
was soon recognized by the Germans. 

Improved and more thorough diagnostic pro- 
cedures were not the only steps taken to combat ab- 
senteeism. Expert medical consultants were required 
to make house calls, somewhat like a truant officer, 
to check on whether a person receiving illness com- 
pensation was actually following instructions. 
When the doctor found the “sick” worker in a pic- 
ture show or working in his garden instead of fol- 
lowing the regime prescribed, the worker could be 
fined by a loss of wages. Rigid Nazi control was 
exercised through representatives of the Party in 


_ the various plants. These representatives were sup 


plied with propaganda and with slogans and at- 
tempted to impress on workers through personal 
contact and distribution of pamphlets that they 
should be as brave and as willing to carry on, 
despite hardship and minor sickness, the same as 


‘ the front-line soldier. 


Numerous inducements were offered to keep 
workers on the job. They consisted of food, liquor, 
tobacco, clothing, toys for their children, costume 
jewelry, free excursions and even vacations. This 
was handled through the Ministry of Munitions and 
War Industry and its Department of Social Care 
(Sozialbetreuung). The prerequisite was to meet the 
set individual production quota. The plant then 
was eligible to file application for bonuses in the 
form of the articles mentioned, if they were avail- 
able. 

It was stated that the output of foreign workers 
could be raised by 100 per cent by such items as 
three cigarettes for men and one comb for women. 
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This increased output did not last very long and 
most managers and supervisors promised cigarettes 
and toilet articles beforehand to lax workers in 
order to prolong the effect of the gift. 

The German Workers Front was instrumental in 
the distribution of vitamin concentrates, candy and 
Similar items of inducement. They made it known 
to the industries that a certain amount of candy 
or vitamin concentrates was available. The plants 
then had to pay the makers of these items for the 
quantities received by the German Workers: Front 
and distribute the items free of charge to the em- 
ployees. Thus, the employees gained the impression 
that the German Workers Front was the one to 
which they owed these benefits. 


The foreign worker 


Although no separate study was made on the 
efficiency and state of health of the foreign worker 
in comparison with the German national, the ques- 
tion was always brought up in interviews with 
managers, public health authorities and physicians 
when problems of industrial health and hygiene 
were discussed. The matter was given much atten- 
tion in the publications of the National Socialist 
Party Office for National Health in its quarterly re- 
Ports. The statements made in this chapter were 
based on these publications and information ob- 
tained in numerous interviews from men who had 
close contact with foreign workers . 

It was stated almost unanimously that with 
proper inducements and threats the output of the 
foreign worker, particularly the Russian, Ukranian 
and Pole, could be raised over the output of most 
German workers. It was explained in this connec- 
tion that foreign workers were in better physical 
Condition than most German industrial workers by 
1942 and 1943 because the Germans working in 
industrial plants were mostly replacements for 
healthy men and women who had been drafted for 
armed service or compulsory labor service. Yet the 
Sick rate and the number of patient days lost from 
work were much higher among foreigners than 
among Germans, being double at times (Party 
Office for National Health, Robert Bosch Industries 
—Stuttgart, M.A.N. Industries—Augsburg and Nu- 
remberg). Foreign workers took advantage of the 
Social insurance organization and were eligible for 
Sickness and accident insurance. They could go 
to physicians just like any German worker. They 
Capitalized on every minor ailment and attempted 
to stay away from work as often as they could. 


Language difficulties were an important factor in 
keeping them at work as they were easily able to 
exaggerate their complaints and ailments. 

In the opinion of seemingly responsible Germans, 
they were fairly easy to manage, particularly the 
Russians, Poles and Ukranians. They were given in- 
struction in the principles of industrial hygiene and 
health which occasionally included orientation in 
the vagaries of modern plumbing. As a result, no 
major epidemics developed among foreign workers. 

Naturally the Germans were careful to import 
only those slaves who were in robust physical con- 
dition. In order to retain the health status as high 
as possible—and to keep the foreign workers from 
being a burden to the already over-taxed physician 
—the foreigner who became permanently crippled 
or acquired some serious chronic disease was im- 
mediately returned to his home country. Thus for- 
eigners who developed tuberculosis or became preg- 
nant were immediately returned to their homelands 
and replacements procured. 

The notoriously clean Germans complained that 
foreign workers had no feeling for cleanliness; the 
workers of the East could be excused, but it is of in- 
terest to note that the Dutch were considered the 
worst in this respect. They sabotaged the program 
of personal hygiene in their barracks and permitted 
vermin to develop. Their behavior was considered. 
a serious health hazard in an effort to complicate 


_ life for the Germans as much as possible. 
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An effort was made to bring foreign physicians 
to Germany to care for their own nationals in the 
capacities of industrial physicians. Numerous in- 
ducements were offered such as private practice, 
nice homes and automobiles. This program met 
with partial success only in occasional instances. 
There were several hundred Ukranian physicians in 
Germany but they were considered poorly trained. 
Some French, Dutch, Belgian and Italian physicians 
went to Germany to practice, as did an occasional 
South American and Spanish physician, but the 
scheme soon collapsed of its own weight. 

Foreign laborers very frequently went to several 
physicians at the same time for the same ailment 
and drew food rations, drugs and compensation in 
a multiple of the permitted amount. This happened 
in several German cities and was given official pub- 
licity in the reports of various insurance companies 
and party publications. . 

Self-mutilation was encountered occasionally in 
foreign workers and in some instances in Germans. 
Accurate figures are not available, but the matter 
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was deemed important enough to be brought up 
repeatedly in publications of the National Socialist 
Office for National Health. Thus, in the quarterly 
report of October, 1941, for Stuttgart it was stated 
that many men from the East had injected the juice 
of radishes into their urethras and produced a gon- 
orrhea-like discharge. Several Polish women had 
treated their external genitalia with strong acids 
in order to simulate venereal disease in the hope 
of being sent back to their home countries. 

It was emphasized that the foreign worker capi- 
talized on any disease with which he was afflicted 
much more than the German in whom patriotism 
and national pride were still important factors. 


Summary : 

Aerial bombardments had a direct effect on the 
health of the industrial worker in Germany. They 
were responsible for (1) irritability, fright and lack 
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of concentration which accounted for a high acci- 
dent rate, traffic as well as industrial, and functional 
disorders; (2) production of unsanitary conditions 
of work which accounted for an increase in upper 
respiratory infections; (3) an increased need of 
soap due to longer working hours under poor hy- 
gienic conditions which accounted for an increase 
in pyogenic infections and scabies. 

Absenteeism because of ill health was on ‘the 
increase subsequent to air raids, and measures were 
instituted to combat it. These measures were very 
rigorous and were partially successful. 

Although the physical condition and health of 
the foreign worker were better than those of the 
German industrial worker, the sick rate of the 
foreigners was higher than that of the Germans. 
Minor ailments were given the utmost attention by 
the foreigners and every attempt was made to be 
absent from work whenever possible. 


CHAPTER SIX 
VITAL STATISTICS 


LIEUTENANT COLONEL JOHN H. WATKINS, SANITARY CORPS, AUS 
T/4 SCOTT V. HITCHCOCK, MEDICAL DEPARTMENT, AUS 


Through statistical analysis we have endeavored 
to show the trends of various health conditions in 
Germany and to discover their relation, if any, to 
the bombing of that country. Much of our work 
has been included in the study of communicable 
diseases and tuberculosis shown in Chapter Four. 
The present chapter, in addition to describing the 
methods employed, examines the birth rate, infant 
mortality, and mortality rates of death from all 
Causes, suicides, diabetes, heart disease, cerebral 
hemorrhage, old age, and all types of accidents. 

It was obvious that a complete report of the 
effect of Allied bombing, as reflected in the vital 
Statistics of Germany, was impossible; the time 
limit imposed on the activities of the Survey was 
alone sufficient to limit the study. The initial as- 
Sumption that many record offices were destroyed 
with the records in them, which led the Medical 
Section to plan to collect only the bare essentials 
of population and mortality data, was confirmed 
during the later field work. It was recognized that 
all data collected had to be validated to assure that 


false reports had not been rendered by the Ger- 


mans with the hope of concealing the effects of 
Allied air attacks. 

Since the primary object of the study was con- 
cerned with the effects of air attacks, the major 
efforts of the Medical Branch in the collection of 
medical statistics were confined to individual cities 
in Germany rather than to the country as a whole. 
Case incidence and mortality rates for the entire 
country consists of data combined for all regions, 
bombed and unbombed, and were controlled by a 
variety of influences other than air attacks. Data 
for individual cities, consequently, were essential 
in order that variations in mortality or case rates 
could be examined in direct comparison with th, 
Specific bombing attacks which may have effected 
them. 

Allied air attacks on German cities over the 
period of air activity were not continuous, but each 
large city was subjected to raids, which must be 
considered from the present point of view as spo- 


117 


radic in time. A city was attacked at one time for 
the purpose of eliminating a certain type of indus- 
try, again to destroy another industry, and still at 
other times to destroy the city as a whole. Repeated 
attacks occurred with no relation in time to the 
previous ones. Because of this, the effects of bomb- 
ings were only shown by weekly or monthly data 
so that an increase in mortality rates, for example, 
after a period of bombing could be compared with 
rates reported previous to the bombing. 


Selection of cities 


The selection of cities to be visited for collection 
of data on vital statistics was accomplished through 
the use of information on Allied air attacks, avail- 
able in the Morale Division. A chart was prepared 
for each city showing the number of planes desig- 
nating the city as a target, and the total tonnage 
of bombs dropped for each week through the period 
1942 to April 1945. The resulting time pattern of 
attacks was studied for the intensity and duration 
of attacks, and for the number of attacks which 
were followed by a non-bombing period of several 
weeks. Approximately 25 cities were selected for 
which bombing attacks were sufficiently dispersed 
to reflect the influence of bombing on the com- 
munity vital statistics, if such occurred. 

The list of cities selected for field work was de- 
creased by the practical aspects of a field study of 
a country as large as Germany in the time allotted. 
Some of the cities originally selected, Berlin and 
Dresden, for example, were situated in Russian oc- 
cupied territory, to which the American teams were 
forbidden entry at the time the field study was 
made. It was soon learned that in most towns a 
complete compilation of the material desired would 
aot be forthcoming. “Alles verbrannt” and “Alles 
kaput” were all too familiar expressions. In some 
cities no information was available, or if so, could 
not be secured within a reasonable period of time. 
In other cities information on population data was 
lacking, which precluded the use of any mortality 
or morbidity information which had been obtained. 
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_ On the whole, the data on mortality submitted by 
the local officials checked with that published in 
the tables of the Reichsgesundheitsblatt. The popu- 
lation figures, however, seldom checked, so that it 
was impossible to use the Reichsgesundheitsblatt, 
tables unless local data on population were secured 
to replace the population figures shown in the 
table. 

Upon completion of the field work, during which 
23 cities were visited, selection of the cities began 
for which the information secured either from the 
local officials or from the Reichsgesundheitsblatt 
tabulations could be accepted. This examination 
was primarily for the purpose of securing reliable 
population bases from which rates of mortality and 
morbidity could be computed. Graphs were made 
of all population data submitted for each city. The 
births, deaths, number of attacking planes and the 
bomb tonnage were plotted on each graph, which 
were then examined for a consistent picture in the 
curves. All cases in which a population drop was 
shown were checked to ascertain first, if such a 
decrease was reflected in the total number of births 
and deaths, and second, if the air attacks indicated 
that it could reasonably haye occurred through an 
exodus from the city. If such a consistent picture 
was not secured, the city was rejected for further 
analysis. If no local information on mortality was 
available, the city was also rejected, since the tabu- 
lations in the Reichsgesundheitsblatt for that city 
could not be checked. The result of this procedure 
was to leave 13 cities for which acceptable popula- 
tion and mortality data were at hand: 


Population 
: census of 
1939 
Augsburg 180,039 
Bochum 305,469 
Bremen 419,226 
Cologne 768,352 
Dortmund 537,865 
- Duisburg 433,530 
Duesseldorf 535,753 
Hamburg 1,698,388 
Kiel 261,298 
Magdeburg 329,824 
Mulheim 136,828 
Nuremberg 420,349 
Solingen 140,453 
Combined Cities 6,167,374 
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These cities were representative of all cities in the 
southern, western and northern parts of Germany. 
Augsberg and Nuremberg are situated in southern 
and central Germany, while Bremen, Hamburg, 
Kiel, and Magdeburg are representative of north- 
ern Germany. Bremen, Hamburg, and Kiel were 


_ subject to heavy attacks because of their harbors. 


The remaining cities, Bochum, Cologne, Dortmund, 
Duisburg, Mulheim, and Solingen, are located' in 
western Germany in the region of the Ruhr. 

Acceptable tabulations of the incidence of in- 
fectious disease were available for 8 of the 13 
cities for which mortality data were utilized. These 
were: Bochum, Cologne, Dortmund, Duisburg, 
Hamburg, Kiel, Magdeburg, and Nuremberg. In 
addition, Frankfort was included in tabulations of 
infectious disease since acceptable population fig- 
ures were available in the absence of complete 
mortality data. 


Collection of data 


An examination of medical statistical reports 
available for the pre-war period showed that a 
comprehensive weekly tabulation of mortality sta 
tistics was available in the weekly Reichsgesund- 
heitsblatt. This table covered all cities over 100,000 
in population, and gave immediate data on popula- 
tion, marriages, births, total deaths, and deaths by 
cause. Almost complete files of the Reichsgesund- 
heitsblatt.up through the first month of 1945 
existed in London. As a preliminary move the mor- 
tality tables were transferred to punch cards, and 
the data tabulated for each town. A major portion 
of the task of collecting mortality information was 
accomplished by this means, providing the tables 
could be validated. These tabulations by’ cities 
were taken to Germany for checking with data se- 
cured from local sources. 

In addition to mortality data, it was also planned 
to secure from local sources monthly tabulations 
on the incidence of infectious diseases, and of other 
important diseases. 

Monthly information on population was desired 
and as originally planned consisted in tabulations 
by sex and age groups. Early experience showed, 
however, that population data by such intimate 
sub-divisions could be secured rarely or not at all. 
Consequently, requests for population data were 
limited to monthly tabulations of the total resident 
population and all foreigners, Jews, and non-resi- 
dents. In order to clearly define the nature of the 
data, local officials were asked to submit popula- 
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tion figures: (1) as estimated from births, deaths, 
and migration, and (2) as given by the count. of 
the local ration cards. 

Four blank forms were prepared in German for 
distribution to local city officials with instructions 
as to how the forms should be filled out. These 
were tables on: (1) population, (2) births and 
deaths, (3) infectious disease, (4) other diseases. 
The data requested were: 

1. Population. Monthly population of resi- 
dents and foreigners, Jews, and non-residents, esti- 
mated (a) by the customary procedure of adjust- 
ing the previous estimate by means of births, 
deaths, and migration, and (b) by counts of food 
ration cards. 

2. Birth and deaths. The monthly number of 
live births, total deaths exclusive of air raid casual- 
ties, deaths under one year, deaths from tubercu- 
losis, pneumonia, diarrhea and enteritis under one 
year, typhoid fever, suicide, and air attacks. 

3. Infectious disease. Monthly case incidence 
of diphtheria, scarlet fever, whooping cough, tuber- 
culosis, epidemic meningitis, epidemic encephalitis, 
Poliomyelitis, trachoma, typhoid fever, paratyphoid 
fever, anthrax, rabies, psittacosis, undulant fever, 
typhus fever, syphilis and gonorrhea. 

4. Other diseases. Monthly case incidence of 
wounded from air attacks, cancer, rheumatism, dia- 
betes. disease of the thyroid and parathroid, neu- 
rosis, psychosis, addiction, glaucoma, heart disease, 
arterial disease, influenza, pneumonia and bronchi- 
tis, stomach and duodenal ulcers, and kidney 
disease. 

The city officials were instructed to fill out one 
of the monthly tables for each of the years, 1938, 
1940, 1942-1944, inclusive. The year 1938 was 
taken as the most recent pre-war year and 1940 
as a war year during which air attacks on German 
Cities were minimal. The list of infectious diseases 
requested in Form 3 was a standard one used in 
Germany for the transmission of periodic informa- 
tion to the Reichsgesundheitsamt. It was not ex- 
pected that Form 4 could be filled out completely, 
but instructions were given that as much of the 
table be prepared as possible. 

Forms 2, 3 and 4 were limited to statistics for 
German non-Jewish residents only, since prelimi- 
nary study had shown that only these data were 
adequately collected. Occasional records of mor- 
tality and case incidence for non-residents, for- 
eigners and Jews were encountered, but these were 
not considered reliable. 
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The general plan of the field work was to have 
a member of the medical team surveying the city 
leave the forms with a responsible member of the 
civil government, either the Burgomeister, the 
Health Officer or the head of the Statistische Amt. 
This official was given several days in which to 
conform with the request, after which the team 
member called for the forms and discussed them 
with the official in charge. The plan was modified 
somewhat after the work began, in that the sta- 
tistical team was held responsible for the collec- 
tion of statistical information in each city. This 
change was made in order that a more thorough 
discussion of the submitted material could be made 
with the local officials, and first-hand conclusions 
regarding the validity of the information and of 
the tabulations from the Reichsgesundheitsblait de- 
termined by those responsible for further analysis. 


Methods of analysis and presentation 


The monthly population data secured from each 
city consisted in local estimates for the first few 
years of the war, and of data compiled from the 
food ration cards for the later years. Where month- 
ly population figures computed by both methods 
were available, a large discrepancy was usually 
shown, the data from food cards being lower than 
that from the estimates made from births, deaths, 
and migration. It was believed that in the initial 
years of the war the estimates were accurate, but 
as air attacks occurred with greater frequency the 
migration from the city was too great to be ap- 
proximated, and no means was available to correct 
the factor with any precision. Consequently, in the 
later years of the war, the food ration cards had 
to be relied upon to yield population data repre- 
senting the number of persons in the city. A transi- 
tion ‘period thus occurred after bombing took place 
for which the population data could only be esti- 
mated. During these periods, usually of several 
months duration, a straight line interpolation was 
made between the previous level of estimated popu- 
lation and the new level of food ration card popu- 
lation. The interpolations were checked against the 
population movement as reflected in the tabulation 
of births and deaths. 

The monthly population figures thus secured 
were used for the determination of computing fac- 
tors by which monthly numbers of deaths and cases 
of disease were multiplied to give monthly rates 
of natality and mortality on an annual basis. The 
birth rate and the death rates from all causes were 
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computed per thousand population. Specific death 
rates by cause and case incidence rates were com- 
puted per 100,000 population. Monthly figures on 
infant mortality were divided by the number of 
live births to yield an infant mortality rate per 
thousand live births. It was realized that this rate 
‘was inaccurate since the deaths of infants occurring 
within a given month were not all derived from the 
live births registered for that month. However, 
this is the most accurate figure obtainable since 
sufficient data were not available to compute rates 
by any other means. 

The results of these analyses on the acute com- 
municable diseases have been incorporated in the 
study of communicable disease. Data on _tuber- 


culosis are included in the study of that disease. 


The analysis of births, all causes of deaths, infant 
mortality, mortality rates of non-communicable dis- 
ease, suicide and accidents are given in the present 
chapter. The general sequence of presentation has 
been a discussion of the annual case incidence and 
mortality rates, followed by the charts on monthly 
case or death rates as related to the air raids. The 


charts show individual mortality trends for thir- 
teen cities and case incidence trends for nine. The 
tables of annual mortality rates present those of 
the thirteen cities. However, for case incidence the 
cities comprising the table and its total show only 
six or seven of the nine presented in the monthly 
charts; two, Cologne and Dortmund, and occa- 
sionally a third were eliminated because the avail- 
able rates did not cover the five years for which 
data were available for the other cities of the ori- 
ginal nine. 

Annual rates have been considered in the present 
study as revealing changes which reflect all war- 
time influences taken together (air raids being but 
one of them) and year by year, their cumulative 
effect. The monthly charts,’ with the tonnage of 
bombs reported dropped on the city, show the rates 
in relation to the bombing, hence some idea of the 
bombing effect alone may be deduced from them. 

It will be noted that many gaps occur in the 
monthly rates; these in most instances follow an 
air raid, and are due to the destruction or disrup- 
tion of the local statistical office. After several 


‘Taste 21. Annuat Brats RATES 
IN THIRTEEN GERMAN Cities, 1938, 1940, 1942-43-44, 


(Rates per 1,000 population, annual basis) 


Combined Cities 


City 1938 1940 1942 1943 1944 
Augsburg 15.87 16.46 14.11 14.31 10.38 (10) 
Bochum \" 16.74 17.39 13.88 10.95 9.97(10) 
Bremen 18.56 19.66 13.94 12.28 11.18(10) 
Cologne 16.21 17.84 11.79 15.69(5) 8.20(8) 
Dortmund. 18.03 18.73 14.57 11.48 13.87(9) 
Duisburg 19.52 20.20 15.17 13.09 16.23(10) 
Duesseldorf 17.00 18.87 12.78 9.85(9) 8.43(7) 
Hamburg 16.26 17.54 14.34 12.65 12.64(10) 
Kiel 19.49 21.39 15.37 12.98 5.14(10) 
Magdeburg 16.13 17.15 14.57 14.72 13.03(10) 
Mulheim 15.68 17.11 13.48 9.67 12.07(10) 
Nuremberg 15.02 18.22 13.85 12.44 13.82(10) 

~ Solingen 11.27 13.61 11.78 10.70 12.47(10) 


12.68 11.42(10) 
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TaBLE 22. ANnuAL Morta.ity From Ax Causes or Deatu (Except Air Raids) 
IN THIRTEEN GERMAN Cities, 1938, 1940, 1942-43-44 


(Rates per 1,000 population, annual basis) 


City 1938 1940 1942 1943 1944 

Ausbutg’ 11.63 12.16 11.36 10.98 11.65(10) 
Rechin:  ; 10.11 . 10.73 10.37 1129 —-12.93(10) 
Bremen 10.26 11.43 11.31 11.70 11.37(10) 
Cologne 11.15 12.73 11.91 14.84(5) ~ 11.51(8) 
Dortmund 10.56 11.54 11.01 11.21 14.26(9) 
Duisburg 10.34 11.87 "13.75 14.33 14.60(10) 
Duesseldorf 10.97 12.42 11.90 11.10(9) _11.87(7) 
Hamburg 11.64 13.36 12.29 11.09 13.10(10) 
Kiel 10.22. 10.31 8.46 8.05 6.86(10) 
Magdeburg 11.92 12.13 1168  —«:11.83 15.47(10) 
Mulheim 9.61 10.51 7 13.49. 12.77 10.24(10) 
Nuremberg 10.80 12.04 12.64 12.54 12.45(10) 
Solingen 10.74 12.17 1263 - 12.79 13.45(10) 
Combined Cities 11.00 12.26 11.83 1180. 12.43(10) 


weeks reports were resumed, but the data for the of 1939 being less abrupt than the increase for 
City during the bombing period were not made 1939 over 1938. The rate for the combined cities 
available in the Reichsgesundheitsblatt. The locally in 1942 was 13.87. It fell to 12.68 in 1943 and to 
collected data on disease were more complete, and 11.42 in 1944. In general the rates for the indi- 
in most instances figures were rendered for all vidual cities follow the same course. The excep- 
weeks, including those of the bombing. It is un- tions are largely those in which the rate for 1944 
doubtedly true that the data for raid periods are _ was higher than that for 1943, a condition brought 
defective, collected as it was by staffs of destroyed about in large part because of evacuations from 
offices during a period when diagnosis and report- _ the cities following the air attacks of 1943. 


ing was unusually difficult. Programs of evacuation from large cities fea- 
E tured the initial removal of pregnant mothers and 
Births those with babies and small children. The effect of 


The birth rate in Germany began to rise in 1933 __ this is clearly shown in Figure 44, wheye many of 
following the Nazi directed campaign for increased _ the monthly trends of birth rates are seen to drop 
fertility. The upward swing continued until 1939, sharply after periods of air attack. Properly, of 
after which the rate declined. In 1941 the birth course, the evacuation factor should have been 
rate for the country as a whole was 18.6 per 1,000 taken care of by population adjustment, but this 
population, compared with 20.4 at the peak year was not always possible: 
of 1939. A second factor to be considered in the trend of 

Table 21 shows the annual birth rate for thir- the birth rate as effected by bombing is the fre- 
teen German Cities. The 1940 rate for all cities, | quency of miscarriages and abortions. Some evi- 
18.19 per 1,000 population, was higher than in dence has come to hand that these mishaps of 
1938 when it was 16.77, the decline from the peak = pregnancy increased during the period of heavy 
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Ficure 44 


THE BOMBING EXPERIENCE AND 
BIRTH RATE 
IN THIRTEEN GERMAN CITIES 


\ MONTHLY BIRTH RATES PER 1,000 POPULATION, ANNUAL BASIS : 
MONTHLY TOTAL BOMB TONNAGE REPORTED DROPPED ON CITY, ALL AIR FORCES 
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FicurE 44 (continued) 


THE BOMBING EXPERIENCE AND 


BIRTH RATE 
IN THIRTEEN GERMAN CITIES 


MONTHLY BIRTH RATES PER 1000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED OROPPED ON CITY, ALL AIR FORCES 
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Figure 44 (concluded) 


THE BOMBING EXPERIENCE AND 
BIRTH RATE 
IN THIRTEEN GERMAN CITIES 


MONTHLY BIRTH RATES PER 1,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED DROPPED ON CITY, ALL AIR FORCES. 
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TABLE 23. ANNUAL INFANT MorTALITY 
IN THIRTEEN GERMAN Cities, 1938, 1940, 1942-43-44 


(Rates per 1,000 population, annual basis) : 


City 


1938 1940 1942 1943 1944 
Augsburg 60.65 78.41 80.97 89.19 89.96 (10) 
Bochum 71.36 82.44 89.63 ——81.56 134.00(10) 
Bremen 47.05 47.37 52.72 59.76 97.98(10) 
Cologne 65.56 71.59 85.28 76.71(5)  134.84(8) 
Dortmund 64.19 57.53 67.58 82.44  —--:97.03(9) 
Duisburg 77.21 89.90 134.00 114.41 137.17(10) 
Duesseldorf 72.74 94.91 68.60 74.87(9)  135.48(7) 
Hamburg 50.62 55.36 54.10 56.99 82.78 (10) 
Kiel - 54.48 44.29 59.51 49.41 120.24(10) 
Magdeburg 53.07 62.51 60.21 61.59 68.48(10) 
Mulheim — 50.40 48.08 61.46 70.57  —-74.29(10) 
Nuremberg 41.09 48.61 59.65 67.24 68.02(10) 
Solingen 53.75 52.37 68.82 57.17 56.85 (10) 
Combined Cities 58.83 64.29 69.12 68.79 96.79(10) 


4 
air attacks. In Hamburg the number of miscarriages 
and abortions per 100 pregnancies rose between 
1939 and 1944, as the following figures show: 


1939—13.8 
1940—12.2 
1941—13.4 
1942—14.8 
1943—15.7 
1944—16.9 


This increase, even if a general one, is not great 
enough to account for the entire decline in the 
birth rate. 

The air attacks, then, had the effect of decreasing 
the birth rate in German cities largely through the 
evacuation of pregnant mothers to regions of 
greater safety. It is a statistical decrease, and signi- 
fies nothing as to the actual decrease in pregnancies 
throughout the country. Rural birth rates were not 
available to demonstrate an increase commensurate 


with the decline in the urban birth rate. Little doubt . 


exists, however, that an actual decrease occurred 
in the rate for Germany as a whole. 
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Mortality from all causes of death except 
those from air attacks 


Crude rates of death are ordinarily regarded as 
approximations of mortality forces since they are 
so easily effected by population differences. In the 
present study the death rate from all causes is to 
be taken as even less reliable since, as mentioned 
previously, the major changes in the monthly num- 
ber of deaths was utilized to assist in the determina- 
tion of the population figures from which rates 
were to be computed. This is a case of putting into 
the mill what is to be taken out and for this reason 
too much stress should not be laid upon changes 
in the all-cause mortality rate. 

The total mortality rate, exclusive of deaths 
from air raids, combined for the thirteen German 
cities is shown in Table 22. The table indicates 
that the crude death rate had risen during the war 
years, but that relatively little effect was demon- 
strated in increased mortality for the heavy bomb- 
ing years of 1942 to 1944 over that of 1940. The 
rate for 1944 was 12.43 per thousand which is only 
slightly above that for 1940, 12.26. The rates for 
1942 and 1943 are both less than that for 1940. 
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The picture shown for the combined group is 
borne out by the data for individual cities. Pre-war 
year 1938 shows the lowest death rate, while those 
for 1942 to 1944, for the most part, show no 
marked deviation from the rates for 1940. A con- 
sistent increase during 1942-44 occurred in only 
five of the thirteen cities, four of which were lo- 
cated in the Ruhr, an area of exceptionally heavy 
bombing. The fifth city, Magdeburg, received only 
light air attacks until 1944. ae 

The monthly crude death rates for each of the 
thirteen cities, with the tonnage of bombs dropped, 
are shown in Figure 45. These curves clearly show 
that no substantial change in the level and trend 
of mortality occurred during 1942-43, as expressed 
by the data at our command. Inspection of the 
curves for the year 1943 does show that in several 
cities, Bochum, Dortmund, Duesseldorf, Hamburg, 
Mulheim, and Nuremberg, the mortality rate in- 
creased following months in which air attacks oc- 
curred. However comparison of the curves for 
1943 with those for 1938 and 1940 indicates that 
the apparent increase is along the line of normal 
seasonal expectation. A later section of this chap- 
ter presents the results secured after the seasonal 
effect has been adjusted, and demonstrates that an 
actual increase occurred as an effect of the air 
attacks. 


Infant mortality 


Annual infant mortality rates are shown in Table 
23. The rate for the thirteen cities combined was 
58.83 in 1938. It rose to 64.29 in 1940 and a little 
higher, 69.12 and 68.79 in 1942 and 1943. In 1944 
the rate was 96.79. Except in Solingen the rate in 
1944 was substantially increased over the previous 
years for all cities. Study of the monthly charts, 
Figure 46, shows that a gradual increase in the 
infant mortality rate may be detected except for 
the four cities Magdeburg, Mulheim, Nuremberg 
and Solingen on the third page of the figure. These 
are cities which were not attacked by air raids with 
the intensity devoted to other cities, especially in 
the earlier years of bombing. It appears, then, that 
increases in infant mortality were brought about 
more by the cumulative hardships of war-time than 
directly by air attacks. 


a proportion of the infant deaths can properly be 
charged to the births occurring in that month. An 
evacuation of pregnant mothers and infants will 
effect the infant mortality rate in a manner gov- 
erned by the unknown ratio of pregnant mothers to - 
infants for the previous months. Such an evacuation 
occurred in the cities under discussion here and its 
effects on the infant mortality rates cannot be 
judged. 


Diseases of adult life 


Diabetes: Annual mortality rates for diabetes in 
thirteen German cities are given in Table 24. In 
1938 and 1940 rates for the cities combined are 
23.32 and 21.51 respectively. Compared with these, 
the corresponding rates for the later years are low, 
being 16.84 in 1942 and 15.54 in 1944. In general, 
rates for the individual cities show. a decreased 
mortality from this disease during the heavy bomb- 
ing years. 

The monthly trend of mortality from diabetes is 
shown in Figure 47 for the same cities. Little evi- 
dence is given that heavy air attacks had any effect 
on mortality from this disease. Occasional sharp 


‘ increases following heavy bombings are shown as 


It should again be emphasized that the infant ~ 


mortality rates are here subject to errors which 
may impair their accuracy and reliability. As men- 
tioned above, these rates were computed per 1,000 
live births occurring in the same month. But only 
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in Duisburg in 1942, for example, but these do not 
consistently occur to an extent that the level of 
mortality is raised significantly above that of the 
pre-bombing period. The effect of the breakdown 
in insulin supply discussed in Chapter Twelve 
which will probably make itself felt on the mor- . 
tality rates of diabetes was not apparent when 
these data were collected. 

Heart Disease: In 1938 and 1940 the mortality 
rates per 100,000 for heart disease were 149.76 
and 161.80 respectively for the combined group of 
thirteen German cities, Table 25. The correspond- 
ing rate for 1942 was 138.72; which rose to 145.10 
in 1943 and to 164.49 in 1944. In spite of the fact 
that the level of mortality for the heavy bombing 
years was less than for 1938 and 1940, the progres- 
sive increase between 1940 and 1942 points to a 
definite increase in the later years of the war. This 
finding is consistent with the results shown in 
Table 25 for eight of the individual cities. 

The periods of heavy air attacks appear to have 
an accelerating effect on mortality from heart dis- 
ease, as indicated by the charts of Figure 48. In 
Bochum, for example, mortality rose shortly after 
the bombing periods in 1943. In Duisburg, the mor- 
tality rates rose after the raids of 1942 and again 
after those of 1943, and in Magdeburg immediately 


FIGURE 45 


THE BOMBING EXPERIENCE AND MORTALITY FROM 


ALL CAUSES OF DEATH(EXCEPT AIR ATTACKS) 
IN THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER 1,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED OROPPED ON CITY, ALL AIR FORCES 
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Ficure 45 (continued) 


THE BOMBING EXPERIENCE AND MORTALITY FROM 
ALL CAUSES OF DEATH (EXCEPT AIR ATTACKS) 
IN THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER !,000 POPULATION, ANNUAL BASIS 
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‘DISEASE wortauityy DUISBURG @-sous ) rouneet 


DUSSELDORF 


SFMAMIISASB OND JFMAMIIASOND TEM AMSGABONDIFMAMIIASONDIFMAMITASOND 


1938 1940 1942 1943 1944 


128 


FicurE 45 (concluded) 


THE BOMBING EXPERIENCE AND MORTALITY FROM 


ALL CAUSES OF DEATH (EXCEPT AIR ATTACKS) 
IN THIRTEEN GERMAN CITIES 


MONTHLY OEATH RATES PER 1,000 POPULATION, ANNUAL BASIS 
_ MONTHLY TOTAL BOMB TONNAGE REPORTED OROPPED ON CITY, ALL AIR FORCES 
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FicurE 46 


THE BOMBING EXPERIENCE AND 


INFANT MORTALITY 
IN THIRTEEN GERMAN CITIES 
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Figure 46 (continued) 


THE BOMBING EXPERIENCE AND 


INFANT MORTALITY 
IN THIRTEEN GERMAN CITIES 
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FicurRE 46 (concluded) 


THE BOMBING EXPERIENCE AND 


INFANT MORTALITY 
IN THIRTEEN GERMAN CITIES 


MONTHLY INFANT MORTALITY RATES PER 1000 LIVE BIRTHS, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED DROPPED ON GITY, ALL AIR FORCES 
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FicuRE 47 


THE BOMBING EXPERIENCE AND MORTALITY FROM 
- DIABETES 
IN - THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED DROPPED ON GITY, ALL AIR FORCES 
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FicurE 47 (continued) 


THE BOMBING EXPERIENCE AND MORTALITY FROM 
DIABETES 
IN THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTEO DROPPED ON CITY, ALL AIR FORCES 
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FicurE 47 (concluded) 


THE BOMBING EXPERIENCE AND MORTALITY FROM 


DIABETES 
IN THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED DROPPED ON CITY, ALL AIR FORCES 
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TABLE 24. ANNUAL MorTALity From DIABETES 
IN THIRTEEN GERMAN Cities, 1938, 1940, 1942-43-44 


(Rates per 100,000 population, annual basis) 


City 1938 1940 1942 1943 1944 
a ee ee 
Augsburg "| 917.50 14.76 11.21 9.19 5.90(10) 
Bochum 23.25 20.02 14.33 15.90 8.64.(10) 
Bremen 15.12 18.90 14.84, 10.48 13.10(10) 
Cologne 30.35 29.71 * 20.41 22.19(5) —-19.78(8) 
Dortmund 21.54 19.30 13.38 17.34 17.42(9) 
Duisburg 16.72 9.49 11.46 15.42 16.59(10) 
Duesseldorf 28.95 2.90 ~- 24.14, 19.87(9)  22.85(7) 
Hamburg * 492.5] 19.26 15.28 11.88 13.59 (10) 
Kiel 15.63 15.31 10.39 9.06 4.35 (10) 
Magdeburg 32,59 38.95 23.52 17.78 19.31 (10) 
Mulheim 30.28 20.93 16.42 10.82 26.44(10) 
Nuremberg 19.94 18.62 17.23 19.24 13.79(10) 
Solingen 23.96 31.50 34.87 42.21 30.08 (10) 
Combined Cities 23.32 ner: 16.84 15.66 15.54(10) 


following the first htavy air attack in January deaths of old persons dying without symptoms 
1944. Other examples of increase following the pointing to any other diagnosis as a cause; many of 
bombing periods are less clear, being obscured by __ them are cases of sudden death. In the annual table 
the seasonal rise. of mortality from old age for our sample German 
~"—Cerebral Hemorrhage: Death from cerebral cities (Table 27), the rate for the cities combined 
hemorrhage does not appear to have increased dur- _was highest in 1940, being 81.17 per 100,000 popu- 
ing the late war years 1942 to 1944, Mortality rates Jation; the rate for 1944, 80.07, is nearly as high, 
for this period are well below those for 1938 and and shows a rise of 9 per 100,000 over 1943. No 
1940. In 1940 for example, the rate was 97.19 per Consistent decud thdertad! winetalion £ hi - 
. : =" y trom this cau 
100,000 for the combined group of thirteen cities, is present among the rates of individual cities. The 
83.39 in 1942 and 82.81 in 1944. In five of the (ov a tide thes pe 
thirteen cities of Table 26, a progressive increase ne arnaey id RE BN SS a 
in mortality from cerebral hemorrhage occurred ee _ occurred during the year 
during 1942 to 1944; in general however, the 1942-1944 for the cities of Table 27. 
magnitude of the rates in 1944 was less than in __ The trend of monthly mortality rates for old age 
1938 or 1940. is shown in Figure 50. While an increase during 
Figure 49 shows monthly trends of mortality and following air attacks is shown for several 
rates of cerebral hemorrhage compared with the “ities, Bochum and Cologne, for example, the nor- 
frequency and severity of air attacks. No clear rela- | ™al high-winter fluctuation occurs-at the same time 
tionship is shown except in Magdeburg where a to obscure the relation to the air attacks. A later 
sharp and definite increase occurred in 1944 fol- analysis, adjusting for season, demonstrates a defi- 
lowing the heavy air attacks in January. nite increase in old age mortality following aif 
Old Age: Deaths classed as old age comprise all _attacks. 
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Ficure 48. 


THE BOMBING EXPERIENCE AND MORTALITY FROM 
HEART DISEASE. | 
IN THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER 100,000 POPULATION, ANNUAL BASIS 
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FicurE 48 (continued) 


THE BOMBING EXPERIENCE AND MORTALITY FROM 
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Ficure 49 


THE BOMBING EXPERIENCE AND MORTALITY FROM 


CEREBRAL HEMORRHAGE 
IN THIRTEEN GERMAN CITIES 
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FicureE 49 (continued) 


THE BOMBING EXPERIENCE AND MORTALITY FROM 


CEREBRAL HEMORRHAGE 
IN THIRTEEN GERMAN CITIES 
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FicurE 49 (concluded) 


THE BOMBING EXPERIENCE AND MORTALITY FROM 
CEREBRAL HEMORRHAGE 
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Ficure 50 


THE BOMBING EXPERIENCE AND MORTALITY FROM 
OLD AGE 
IN THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED OROPPEDO ON GITY, ALL AIR FORCES 
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FicurE 50 (continued) 


THE BOMBING EXPERIENCE AND MORTALITY FROM 
OLD AGE 
IN THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED OROPPED ON CITY, ALL AIR FORCES 


MORTALITY f DUISBURG ) Scene: tenet 


10,000 


DUSSELDORF 


HAMBURG 


SG. .,. 5 


SSG 


JFMAMJJASOND YFMAMJIJASOND JFMAMJJASOND JIVFMAMISJASONDJFMAMJSJASOND 


1938 1940 1942 1943 1944 


144 


FicurE 50 (concluded) 


THE BOMBING EXPERIENCE AND MORTALITY FROM 
OLD AGE 
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VITAL STATISTICS 


TaBLeE 25. ANNUAL MortALity From Heart DIsEAse 
IN THIRTEEN GERMAN Cities, 1938, 1940, 1942-43-44 


(Rates per 100,000 population, annual basis) 


City 1938 1940 1942 1943 1944 
Augsburg 186.51 189.70 155.41 170.88 244.72(10) 
Bochum 117.52 92.68 89.25 100.71 152.16(10) 
-Bremen 130.39 145.65 113.39 133.86 108.07 (10) 
Cologne 199.15 221.00 203.43 252.63(5) 208.50(8) 
Dortmund 145.34 142.60 131.36 147.59 212.53 (9) 
Duisburg 111.57 162.80 - 132.45 169.96 198.62 (10) 
Duesseldorf 159.71 174.71 137.47 118.48(9) 161.03(7) 
Hamburg 131.88 146.54 3 119.92 97.93 116.11(10) 
Kiel | 152.71 157.79 102.19 108.01 119.30(10) 
Magdeburg 167.82 164.02 126.91 156.48 220.79 (10) 
Mulheim 94.52 © 96.70 141.79 166.43 168.97 (10) 
Nuremberg 172.25 203.36 192.46 193.59 189.28 (10) 
Solingen — 202.23 156.75 210.01 223.12 233.12(10) 
Combined Cities 149.76 161.80 138.72 145.10 164.49 (10) 
TaBLE 26. AnnuaAL Mortatity From CEREBRAL HEMORRHAGE 
IN THIRTEEN GERMAN CiTtEs, 1938, 1940, 1942-43-44 
(Rates per 100,000 population, annual basis) 
City 1938 1940 1942 1943 1944 
Augsburg 108.30 106.06 82.24 86.52 104.18 (10) 
Bochum 31.21 44.24 39.41 39.96 47.18(10) 
Bremen 119.54 128.13 88.58 91.34 66.95 (10) 
Cologne 111.23 137.99 106.33 134.00 (5) 95.98 (8) 
Dortmund 83.91 38.79 30.21 28.65 37.19(9) 
Duisburg 61.86 15.52 23.98 26.67 37.98 (10). 
Duesseldorf 129.08 140.72 112.95 113.43(9) 108.82(7) 
Hamburg 91.40 100.30 98.64 82.96 91.97(10) 
Kiel 97.39 75.43 60.97 58.43 54.43 (10) 
Magdeburg 126.70 115.40 89.16 97.50 126.84(10) 
Mulheim 70.15 116.90 86.57 104.02 109.20(10) 
Nuremberg 102.58 116.02 108.21 104.96 103.62 (10) 
Solingen 130.36 75.00 73.79 134.39 100.98 (10) 
Combined Cities 96.83 97.19 83.39 84.43 82.81 (10) 
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TABLE 27. ANNUAL MorTALity From OxLp AGE 
IN THIRTEEN GERMAN CitteEs, 1938, 1940, 1942-43-44 


(Rates per 100,000 population, annual basis) 


City 1938 1940 . 1942 1943 1944 
Augsburg 61.81 74.90 77.97 73.00 75.68(10) 
Bochum 81.21 100.11 119.87 134.56 102.33(10) 
Bremen 52.21 127.90 79.54 102.12 117.89(10) 
oo . 27.09 37.27 30.20 40.11(5)  24.32(8) 
Dortmund 53.57 78.51 95.60 84.75 124.67(9) 
Duisburg 56.82 78.04 99.93 . 96.71 91.67(10) 
Duesseldorf 42.96 63.01 64.30 64.30(9).-73.44(7) 
Hamburg 90.21 99.53 67.19 51.95 57.53(10) 
Kiel 51.30 47.37 39.49 48.08 41.80(10) 
Magdeburg 70.36 91.38 104.26 106.69 176.95(10) 
Mulheim 94.52 73.60 | 80.60 77.39 79,31(10) 
Nuremberg 51.65 61.66 53.84 53.06 72.28(10) 
Solingen 69.76 117.75 167.84 145.59. 146.1110) 
Combined :Cities 62.23 81.17 73.24 .. 71.08 80.07(10) 


TABLE 28. AnnuAL Mortaity From Svuicipe 
IN THIRTEEN GERMAN Cities, 1938, 1940, 1942-43-44 


(Rates per 100,000 population, annual basis) 


City 1938 1940 1942 1943 1944 
Augsburg 20.24 16.40 17.09 21.63 29.48 (10) 
Bochum 14.33 13.89 8.14 13.05 15.28 (10) 
Bremen 24.54 23.51 24.12 26.05 38.20(10) 
Cologne 17.45 13.68 15.86 9.39(5) 16.540 
Dortmund 22.66 =—:14.99 14.72 20.95 18.61 (9) 
Duisburg 18.10 16.21 9.33 15.10 17.46(10) 
Duesseldorf 19.61 12.68 : 13.71 13.46(9) 21.23(7) 
Hamburg 41.56 30.12 32.23 35.71 37.49(10) 
Kiel 34.47 27.69 23.56 26.48 27.87(10) 
Magdeburg 31.98 31.63 23.81 23.41 38.63(10) 
Mulheim “14.03 19.48 6.72 18.31 10.34(10) 
Nuremberg 41.08 34.73 | 35.80 36.44 _ 38.86(10) 
Solingen 23.25 19.50 12.97 16.37 25.78(10) 
PN: PS 15 EERE ESS eae eae PES Ts FE a 1 at eran EOE «oS: 2 52S aa a 
Combined Cities 28.31 22.39. 5 21.78 =. 24.35 28.22(10) 
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Suicide 


The suicide rate fell from 28.31 in 1938 to 22.39 
in 1940 among the thirteen German cities included 
in Table 28. The rate remained about the same in 
1942, rose slightly in 1943 and still more in 1944 
to 28.22. This progressive increase in suicides was 
shown for eight of the individual cities, and was 
highest in Augsburg and Bremen. 

In Figure 51 the monthly suicide curve is shown 
in relation to the air attacks. Sharp increases in 
the mortality rate occur following many periods of 
bombing. In general, these appear following the 
first heavy attack on the cities as in Augsburg, 
Bochum, Bremen, Cologne, Hamburg and Magde- 
burg, for example. While it would appear from 
these data that suicides occur more frequently fol- 
lowing periods of air attacks than at times when 
the cities were free from bombing, the analysis 
of the next section shows that the increase is not 
statistically significant. This question will be taken 
up again in the following section of the present 
chapter. 


Accidents 


In 1940 the annual mortality from accidents was 
50.29 in the combined group of German cities, 
Table 29. The mortality rate did not change sub- 
stantially until 1944 when it arose to 58.06. This 
increase was shown for nine of the thirteen indi- 
vidual cities. Aside from this small increase in 
1944, no definite trend in accidental death was 
noted. Figure 52, showing monthly trends of acci- 
dent mortality and bombing periods, indicates no 
relationship of the mortality to periods of air raids. 


Effect of air attacks on mortality trends 


Many charts have been presented in the preced- 
ing sections of this chapter and in the sections on 
communicable diseases and tuberculosis of Chapter 
Four to show the monthly trend of disease inci- 
dence and mortality as related to the tonnage of 
bombs dropped monthly on each of the various 
cities. These charts give a picture of the general 
relationship between the course of the disease and 
bombing, but in most instances the overall conclu- 
sions regarding the effect of air attacks on the rates 
are confused by their seasonal fluctuation, the lack 
of data for the months immediately following the 
severe air attacks, and the defective reporting so 
often occurring after these attacks. The present sec- 
tion deals with a more specific consideration of 
the problem. Here separate air attacks or continued 


148 


periods of air activity have been taken as the refer- 
ence point and overall mortality rates have been 
computed for a suitable number of weeks preced- 
ing the air attack and a similar period following 
the attack. The factor of seasonal change has been 
taken into account and adjusted before the actual 
comparison of the pre- and post-bombing raids. 
Mortality rates only have been dealt with since the 
data secured from the local sources on case inci- 
dence was on a monthly basis and did not lend 
themselves to this type of analysis. 

Method: The bombing charts, showing the weekly 
number of planes reporting the city as a target 
and the bomb tonnage dropped, were examined for 
each of the thirteen selected cities for which mor- 
tality data were available. Weekly periods of air 
attacks varying from one to sixteen weeks were 
selected which showed a period previous to the at- 
tack and a period subsequent to the attack during 
which the city was free of bombing. A total of 48 
bombing periods was selected in this manner. The 
pre-bombing and the post-bombing periods were 
not constant in length, but varied according to the 
time period available for analysis; in no case, 
however, was either period less than four weeks, 
the maximum period being eight weeks. The weeks 
selected for the pre-bombing period were separated 
from the previous bombing attack made on the 
city by an interval of at least eight weeks. A sum- 
mary of the cities included, the bombing periods, 
and the weeks utilized for each attack is given in 
Table 30. 

For each of the periods of the separate bombing 
attacks, the weekly mortality data as given in the 
Reichsgesundheitsblatt were summed for all causes 
of death, infant mortality, and the following spe- 
cific causes: scarlet fever, whooping cough, diph- 
theria, measles, tuberculosis (all forms), pneu- 
monia and influenza, diabetes, cerebral hemorr- 
hage, heart disease, old age, suicide, and accidents. 
Each figure was multiplied by the appropriate con- 
stant to give the number of deaths on an annual 
basis, and rates were computed using for each 
period the population for the center of the time 
period. The seasonal fluctuation of mortality rates 
was a factor which had to be considered and elimi- 
nated. This was done by dividing each rate by a 
constant expressing the mortality rate for that 
period as a proportion of the average monthly 
mortality rate. The basic data utilized for this pur- 
pose were taken from monthly mortality indices 
for Germany and the Netherlands as given in 
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TaBLE 29. ANNuAL Morta.ity From ACCIDENTS 
IN THIRTEEN GERMAN Cities, 1938, 1940, 1942-43-44 


(Rates per 100,000 population, annual basis) 


City 1938 1940 1942 1943 1944 

Augsburg 22.97 30.61 35.78 30.82 41.28(10) 
Bochum 33.12 46.50 56.03 57.08 67.77(10) 
Bremen 50.50 47.47 41.74 44.32 43.30(10) 
Colvime 34.52 50.04 30.31 52.49(5)  50.26(8) 
Dortmund 45.33 59.77 54.30 58.27 87.86(9) 
Duisburg 44.67 65.54 70.35 71.33 80.32(10) 
Duesseldorf 48.94 64.30 47.30 45.44(9)  56.59(7) 
Hamburg 42.81 52.57 57.61 63.03 65.85(10) 
Kiel 42.48 43.73 * 40.53 33.45 35.27(10) 
Magdeburg 40.51 44.81 45.01 41.79 > 63.16(10). 
Mulheim 34.71 » 46.90 55.97 47.43 59.77(10) 
Nuremberg 36.52 20.45 38.49 40.52 36.77(10) 
Solingen 11.98 16.50 18.65 24.12 23.63(10) 
Cénshined Cities - 40.53 50.29 49.56 52.19 58.06(10) 


Prinzing’s Handbuch der Medizinischen Statistik, 
Vol. 2, 1931. Before being used, these indices were 
checked against quarterly data given in the Stat- 
ische Sonderbeilage of the Reichsgesundheitsblatt 
for the years 1937 and 1938. All rates were com- 
puted per 100,000 population except the infant 
mortality rates which were computed per 1,000 live 
births reported in the same period. 

After adjustment of the rates for seasonal 
changes, the rate for the pre-bombing period was 
subtracted from that of the post-bombing period. 
A tabulation of differences was prepared for the 
48 air attacks. These data unfortunately do not in- 
clude bombing attacks made subsequent to Novem- 
ber, 1944, when the intensity of Allied assaults in- 
creased manifold, since mortality tabulations were 
not available after the end of 1944. The test of sig- 
nificance used was the “t” test described in Fisher’s 
“Statistical Methods for Research Workers,” pp. 
119-122, ninth ed., 1944. 

Results: A summary of the results of the analysis 
is given in Table 31 in which the mean differences 
are shown according to the destructive magnitude 
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of the bombing period as measured by the weight 
of bombs dropped. The attacks have been divided 
into three groups: under 100 tons, 100 to 1,999 
tons and 2,000 or more. This breakdown was es- 
sential. Small attacks appeared to have no effect 
on mortality rates while too often the largest raids 
were so damaging that the mortality recording sys- 
tem was either destroyed or its activities seriously 
impaired. Other breakdowns of the data were ex- 
amined to ascertain if a picture could be secured 
within other groupings of the attacks. The results 
were largely negative. Neither size of the initial 
or pre-bombing raid, geographical location of the 
city, or year yielded the effects other than those de- 
scribed in Table 31. 

The mortality rates which exhibited a definite 
and significant increase after bombing periods, for 
the tonnage group 100-1,999, were the following: 

1. All Causes 
2. Pneumonia and Influenza 
3. Heart Disease 
4. Old Age 
The all-cause mortality rate, it should be empha- 
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TaBLe 30. Summary OF Arr Ramp ATTACKS 
SELECTED FoR STUDY OF MorTALITYy RATES 


Initial W eek of Periods* Weeks in Period Tonnage 
. Pre- Post- Pre- ; Post- Dropped 
Town Bombing Bombing Bombing Bombing Bombing Bombing 
Augsburg 344 352 401 8 1 5 100 
Augsburg 425 429 . 431 4 2 8 468 
Bochum 306 ‘3M plot: 25 8 1 4 112 
Bochum 332 rae” | ee 341 7 1 8 1505, 
. Bremen 029 eT! cs 038 8 1 8 66 
Bremen 149 a 208 6 5 8 175 
Bremen 216 OE 283 ace 7 5 ae 3028 
Bremen 301 309, 310 8 1 6 479 
Bremen 334 341 342 7 1 4 970 
Cologne 040 048 049 8 1 4 ie 
Cologne 151 207 223 8 16 8 2407 
Colegie 234 242 243 8 1 er 672 
Cologne 251 306 310 i 4 8 2593 
Cologne 426 434 436 8 2 4 339 
Dortmund 208 216 217 8. 1 8 358 
Dortmund 414 422 423 8 1 8 1890 
Duisburg 017 022 023 4 1 8 52 
Duisburg 039 047 048 8 1 5 64 
Duisburg 221 229 233 8 4 4 2730 
Duisburg 246 301 303 6 2 6 741 
Duisburg 403 411 412 7 1 8 51 
Duesseldorf ; 223 ; 231 238 8 7 8 2216 
Duesseldorf 430 436 438 6 2 5 657 
Frankfort 227 235 238 8 3 8 989 
Frankfort . 307 315 316 8 1 8 1188 
Frankfort 333 341 344 8 3 4 1520 
Hamburg : 029 037 038 8 1 5 77 
Hamburg 150 203 204 5 1 8 184 
Hamburg 223 231 232 8 1 8 1130 
Hamburg 240 246 247 6 1 8 440: 
Hamburg 319 326 335 7 3 6 10,074 
Hamburg 343 351 352 8 1 8 87 
Hamburg P 411 418 419 7 1 4 65 
Kiel . 034 042 043 8 1 8 80 
Kiel 201 209 212 8 3 6 316 
Kiel 234 242 243 7 1 7 633. 
Kiel 307 315 316 8 ] 4 1535 
Kiel 343 351 403 7 4 ” | 2632 
Kiel . 413 421 423 8 2 5 621 
Magdeburg 316 324 325 8 1 8 61 
Magdeburg 348 404 405 7 1 7 1489 
Magdeburg 413 418 419 5 1 4 60 
Mulheim 213 221 222 8 1 8 113 
Nuremberg _ 227 235 236 8 1 8 292 
Nuremberg 302 310 312 Sit: 9 8 1204 
Nuremberg 325 333 336 8.x. 3 8 2034 
Nuremberg 406 414 415 7 1 8 2047 
Solingen 341 349 : 350 8 ] 8 783 


* The first digit indicates the year, and the last two digits the week of the year (week ending Saturday). For example, 344 is 
the 44th week in 1943. 
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: ES ee 


TaBLe 31. Summary oF CHances 1n Mortarity Rates FoLLowinc BomBinc 


Mean Increase in Mortality Rate after Attack Period 


Cause of 
Death Bomb Tonnage Dropped: 
Less than 100 100-1,999 2,000 and over All Attacks 

All Causes 32.00 | 119.28** . 44.89 68.50** 
Infant Mortality 9.01 —105° 12.12 3.72 
Tuberculosis 4st 0.45 —16.86 —4.63 
Pneumonia and 

Influenza 2.25 14.83* +657) i 7.91 
Diphtheria 1.59 2.88 —2.98 1.48 
Scarlet Fever =0.71 0.76 —4.15 —0.50 
Whooping Cough —0.32 1.01 Aha ge 0.23 
Measles —0.29 0.03 0,84 0.11 
Diabetes 0.31 1.73 0.48 1.17 
Cerebral Hemorrhage —5.88 7.23 "4.62 3.74 
Heart Disease . 1.53 12.11* 10 6.00 
Old Age 5.72 14.74** 45.27 8.92 
Suicide —0.71 2.20 5.02 | 2.06 
Accidents —1.46 1.85 2 REPS AS 1.36. 


* Significant, p less than 0.05, greater than 0.01. 
** Highly significant, p less than 0.01. 


sized, is exclusive of actual air-raid deaths. An in- for case incidence data by weeks, so necessary for 
Crease in the death rate from pneumonia and the present purpose, might have shown a more 
influenza was no doubt to be anticipated as a de- _ definite relation between the increase of these dis- 
velopment of the prolonged time spent in air raid __ eases and air attacks. 

Shelters and the exposure to hardship following It is hardly to be concluded that other mortality 
the attacks. Nor is it surprising that an increase rates are not effected by bombing attacks, but 
in deaths from heart disease and old age occurred. _ rather that such rates based on information se- 
Old persons, it may be presumed, are well taken cured from badly bombed cities cannot be expected 
care of during the period of bombing but are sub- tg reveal other than the most marked changes in 


ject to the stress of existence during and following 
the periods of attacks. The unusual strain of such 
times is undoubtedly sufficiently great to cause 
many old persons to weaken and succumb from the 
concomitant conditions usually described in the 
death report simply as heart disease or as old age. 

The results for the acute communicable disease . Population movements following bombing attacks 
are negative. It is to be remembered in this con- _@re of large magnitude and do not permit the cal- 
nection that the case incidence data, presented in culation of rates by age and sex groups. If this 
the charts of Chapter Four, were not included in _ were possible, greater changes in such specific muc- 
the present analysis. This fact is to be regretted, tality rates might possibly be shown. 
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disease mortality. The very effect of bombing in 
destroying records and in over-taxing the medical . 
facilities of the city to an extent where the filling 
out of forms and certificates becomes a secondary 
matter, diminishes the accuracy of the basic data. 
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Ficure 51 (continued) 
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FicurRE 51 (concluded) 
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FiGURE 52 (continued) 


THE BOMBING EXPERIENCE AND MORTALITY FROM. 


ACCIDENTS 
IN THIRTEEN GERMAN CITIES 


_MONTHLY DEATH RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED DOROPPED ON CITY, ALL AIR FORCES. 
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Ficure 52 (concluded) 


THE BOMBING EXPERIENCE AND MORTALITY FROM 
ACCIDENTS 
IN THIRTEEN GERMAN CITIES 


MONTHLY DEATH RATES PER 100,000 POPULATION, ANNUAL BASIS 
MONTHLY TOTAL BOMB TONNAGE REPORTED OROPPED ON CITY, ALL AIR FORCES. 


oIsease MORTALITY-/ MAGDEBURG Lt sie 


fe 


MULHEIM 


¢ 3 4 3 3 
FEERERTLES 


NUREMBERG 
9200 
4000 
wo 
7000 
6p00 
120 sp00 
4000 
000 
2,000 
= 1,000 
SOLINGEN 


SESeeEeee 


~ 4 . 4 
JFMAMJJASOND SFMAMISASOND SFMAMISTASOMDIF MAMISASONO VF MAMI ST ASONOD 


1938 1940 1942 1943 1944 


157 


VITAL STATISTICS 


A further explanation of the failure of other 
post-bombing disease mortality rates to show in- 
creases may lie in the placing of “air attack” on 
the death certificate as the cause of death rather 
than the disease itself. Many deaths have un- 
doubtedly been certified as due to the air raids 
when such would not actually have been the case 
had the individual not been suffering from the 
disease from which he actually died. No method is 
available to resolve the dilemma, so that the find- 
ings of a positive increase in disease following 
bombing had to be made despite the attribution 
_ of many deaths to bombing rather than to the 
| disease involved. 


Summary 


ysis for the acute communicable diseases and for 
tuberculosis are presented in Chapter Four. 

The birth rate for Germany, which was increas- 
ing up to 1939, fell consistently during the years of 
war. The birth rate of German cities decreased 
markedly following initiation of the heavy Allied 
bombings. It is not known to what extent the urban 
birth rate fell because of declining fertility, since 
a great part of the decrease occurred because of the 
evacuation of pregnant mothers from the cities to 
the country. No data were available as to the birth 
rate in the rural districts. 

Mortality from all causes of death, exclusive of 
the actual air raid deaths, increased with intensified 


‘aerial bombing. The infant mortality rate in- 


Investigations of the vital statistics of Germany 


were limited to those of cities since the Allied 
air attacks were directed in large part towards ur- 
ban territory. Published mortality data in the 
Reichsgesundheitsblatt were checked before using 
against material collected in German cities by the 
statistical team. Information on the case _inci- 
dence of disease and on population was secured 
from local authorities in German cities. After the 
rejection of those cities for which the data se- 
cured were doubtful or quite incomplete, thir- 
teen cities remained for analysis. These were: 
Augsburg, Bochum, Bremen, Cologne, Dortmund, 
Duisburg, Duesseldorf, Hamburg, Kiel, Magde- 
burg, Mulheim, Nuremberg, and Soligen. Monthly 
and annual case incidence and mortality rates 
were computed for each. The monthly rates were 
studied with respect to the frequency and intensity 
of the Allied air attacks on each of the cities. 
The conclusions reached as a result of this anal- 


creased during the period of the war, but no evi- 
dence was available that the increase was directly 
related to the bombing attacks. This is not sur- 
prising in view of the evacuation of mothers and 
children from the areas in which heavy bombing 
had occurred or was likely to occur. With respect 
to the diseases of adult life, the mortality from 
diabetes and cerebral hemorrhage decreased dur- 
ing the war years and have no relation to bombing. | 
Heart disease, on the other hand, was clearly re- 
lated to the periods of air attacks, mortality from 
this complex of diseases having risen following pe- . 
riods of heavy air attacks. Deaths registered as due 
to old age likewise increased following periods 
of heavy bombing. While no clear cut evidence that 
the number of suicides rose after air attacks was 
secured, the suicide rate increased markedly fol- 
lowing several air attacks in a number of cities. 
The mortality from pneumonia and influenza also 
increased during those periods after air attacks. 
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CHAPTER SEVEN 
MEDICAL PERSONNEL 


HERMANN K. ROSMANN, M.D., MADISON, WISCONSIN 


An explanation of the availability of physicians, 
hurses, and other professional personnel is neces- 
Sary to an understanding of the ability of the Ger- 
man medical profession to render complete medi- 
cal attention to the population of their country 
during the war. Looking back on the problems of 
procurement and assignment in the United States 
during the war when the medical profession was 
confronted only with the supply of additional medi- 
cal care for the Armed Forces, one can have some 
appreciation of the magnitude of the problem with 
which the German medical profession was faced 
when they had to cope with the steadily increasing 
Allied air attack. In this chapter an attempt is 
made to reconstruct a clear picture of the manner 
in which the government sought to locate physi- 
Cians and nurses throughout Germany to meet the 
increased demand for medical care resulting from 
the air offensive. 


Germany's national health administration 


Lieutenant Cotonet Ricwarp L. Merinc  “~ 
The national medical and health organization of 
Germany was perhaps the most thorough, power- 
ful, closely knit body for the control of a nation’s 
health that the world has seen. This organization, 
which actually was brought to completion under 
the Nazis, may be said to have originated with 
the public health law of 1874, which established 
the first national standards for smallpox vaccina- 
tion. Later, in 1900, another law was enacted 
which provided for a unified control of contagious 
diseases. In 1920, a national narcotic law was 
passed and between that time and the assumption 
of power by the Nazis in 1933 there was a gradual 
trend throughout Germany toward a vigorous and 
powerful public health program. Until the Nazis 
seized power, the medical and health organizations 
were centralized from the local offices up to the 
level of the states but they still lacked that co- 
hesion which would bring them together as a na- 
tional unit. In 1933, the first step toward establish- 
ing a strong central government of the Reich was 
the solidification of the national and the. Prussian 
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governmental agencies. With this move the Director 


of Public Health in the Ministry of the Interior was 
elevated to the position of Secretary of State in the 
Ministry. For the first time this influential position 
was occupied by a physician, Dr. A. Guett. A year 
later, in July, 1935, the entire public health ser- 
vice of the German nation was unified. 

What then appeared to be a thoroughly central- 
ized national public health service was made even 
more influential by the changes in other. aspects 
of the national government, as when, for example, 
in August, 1934, Hitler succeeded President von | 


Hindenburg and thus became the supreme head of 


the government as well as the leader of the Na- 
tional Socialist Party. This unification of political 
party and government was immediately reflected 
throughout all levels of the state structure. As a re- 
sult, there arose in the state public health service 
a twin organization controlled by the Nazi Party 
that maintained right down through the health or- _ 
ganization structure to the municipal level a po- 
litical counterpart to each state office in the form 
of a party health authority. For example, in Ba- 
varia the state public health director (Ministerial 
Rat) functioned as a part of the State Ministry of 
the Interior. Within the Gau, which is the political 
and geographical equivalent to a state, there was 
a director of medical services known as the Gau 
Arzt who held the additional position of chief of 
all the approved medical organizations in his area. 
Some of the higher authorities in the national 
health service and, in particular, Professor Karl 
Brandt, who was Reich Commissar for Health, and 
General Siegfried Handloser, the Director of Medi- 
cal-Services of the Armed Forces, felt that this 
duplication of responsibility by the Nazi Party and 
the government in matters of public health was an 
important factor in what they stated to be inade- 
quate planning for the protection of the health of 
the civilian population to meet the combined 
bomber offensive of the Allies. 
The responsibility for many phases of national 
health was also shared by a number of federal 
departments other than the Ministry of the Interior. 
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For example, the Ministry of Education was respon- 
sible for the selection and appointment (subject to 
Nazi Party approval, of course) of all members 
of medical faculties of the German universities; 
the Ministry of Labor supervised and controlled all 
- health insurance and industrial compensation laws; 
Dr. Goebbels’ Propaganda Ministry controlled the 
conventions of medical and associated scientific 
bodies and the publication of medical journals and 
medical advertising as well as the operation of 
the health resorts; the Ministries of Commerce 
and Food had specific health responsibilities to be 
discharged in their management of the production, 
distribution, and control of food and food pro- 
ducts; the Ministry of Commerce, the Office of the 
Goering Four-Year Plan, and Albert Speer’s Min- 
istry of Munitions and War Production each had 
a voice in the production and allocation of critical 
raw materials in the industries producing pharma- 
ceutical and biologic products, and surgical and 
hospital supplies and equipment. The great con- 
struction organization known as the “Organization 
Todt” built all the hospitals, sanatoriums, labor- 
atories, and air raid hospital facilities which were 
constructed with federal funds. 

It is obvious from this then that, while there was 
tight central control of each phase of the German 
health organization, an extraordinary amount of 
co-operative spirit, insight, and understanding 
would have been required on the part of each bu- 
reaucrat in each of these separate sections of the 
public health organization to have given the entire 
structure that cohesion and integration which was 
necessary. Aside from this variegated structure for 
the protection of civilian health, the armed forces 
and the semimilitary political forces each had a 
medical service’ completely independent and more 
or less self-sustaining. These forces included the 
Army, the Navy, the Air Force, the Waffen SS, 


tische Volkswohlfahrt or NSV). Although the ad- 
ministration and function of the German Red Cross 
were under the supervision of the Ministry of the 
Interior it was likewise under close political con- 
trol. The president of the Red Cross was an SS 
officer. Investigations revealed that the more impor- 
tant executive positions in the Red Cross were oc- 
cupied by SS officials. The Catholic Charities were 
forced to confine their work during the war years 
to the Catholic hospitals. The NSV was the organi- 
zation most favored by the state and in all cases 
was given the strongest financial backing and the 
greatest responsibility. For example, during any 
crisis, such as an air raid, the other agencies auto- 
matically came under the control of the NSV and 
had to take their orders from these political wel- 
fare workers. The Red Cross was usually respon- 
sible for the first aid attention and initial evacua- 
tion of the casualties while those features of welfare 
work which are most apparent to the recipient and 
which, therefore, could be relied upon to enhance 
the gratitude displayed toward the Nazi Party were 
reserved for the NSV. They made a great display 
of feeding and sheltering the homeless, supervising 
the mass evacuations, organizing the activities at 
the reception areas, and, with the Hitler Youth, 
guided the welfare and educational work of the 
evacuated school children. An additional aspect of 
this use of social welfare as a political instrument 
was in the manner in which all evacuees, including 
school children, air raid victims, and expectant 
mothers, were regarded as “guests of the Fuehrer,” 
and hence under party control. (See the section on 
maternal and infant care in Chapter Nine.) 

The impact of the general over-all hardships of 
the war and of aerial bombardment of the cities of 
Germany, in particular, upon this heterogeneous 


" governmental and political hodgepodge, began to, 


the Allgemeine SS, the Hitler Youth, the SA, the : 


NSKK, the Organization Todt, the Arbeitsfront, the 
National Police, the Youth Labor Corps, and so 
on through the Nazi organization catalogue. 

To complicate further this complex structure 
there were the welfare agencies whose mission is 
often difficult to distinguish from that of the health 
organization. They were at least always intimately 
associated. These agencies were placed under the 
control of the Nazi Party shortly after 1933. Only 
three were permitted to continue: the Catholic 
Charities, the German Red Cross, and the National 
Socialist Public Welfare Fund (National Sozialis- 
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make itself felt in 1942. As the tempo of allied 
strategic bombing increased in 1942 the confusion 
resulting from the pull and strain of each of these 
organizations moving in a different direction with- 
out integration or control from above made resolu- 
tion of the national medical and health problem 
no longer escapable. 

On July 12, 1942, Hitler appointed Professor 
Karl Brandt (associate professor of surgery at 
the University of Berlin and personal physician to 
the Fuehrer) to be “General Commissar of the 
Fuehrer for all Military and Civilian Medicine and 
Health” (Generalkommissar des Fuehrers fuer das 
Sanitaets-und Gesundheitswesen). At the same time 
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Major General Handloser was appointed Director 
of Medical Services for all the armed forces and 
thus became responsible for the health of the Army, 
Navy, Air Force, SS, German Police, Youth Labor 
Corps, Organization Todt, and all semimilitary 
party organizations. It might be said that he was 
the military counterpart of Dr. Leonardo Conti, the 
head of the German public health service and the 
State Secretary for Civilian Health in the Ministry 
of the Interior. Brandt was the court of last appeal 


retired Director of Medical Services of the Ger- 
man Navy, became the co-ordinator for supply. The 
latter was responsible for monitoring not only the 
allocation of critical raw materials in the pharma- 
ceutical, optical, textile, and surgical supply indus- 
tries but he had also to see to it that manufactur- 
ers of these essential products were protected by 


the deferment from military services of a sufficient 


in resolving disagreements between the military and 


the civilian sectors of the German nation. 

During the early period of the war there was no 
co-ordination of the medical research being done 
by the military organizations, industry, universities, 
and government research organizations. In an at- 
' tempt to channel all scientific research into one 
_ well-controlled direction Goering organized a group 
similar to the National Research Council in the 
United States and placed it under Professor Osen- 
berg. Professor Ferdinand Sauerbruch of the Uni- 
versity of Berlin was in charge of medical research 
within the Osenberg organization. This lasted un- 
til 1943 when the mounting air attacks on German 
cities began so to disorganize the established meth- 
ods of caring for civilian health that central con- 
trol for all health matters could no longer be 
avoided. (This is according to a statement by 
Brandt.) Hitler raised Brandt from a General Com- 
missar to a “Reichs Commissar,” or minister with- 
out portfolio. In so doing he made Brandt respon- 


number of skilled technicians to assure the supply 
of finished goods. Fickentscher had his own prior- 
ities’ board to guide and control the division of 
available supplies between the military and civilian 
sides of the health organization. 

Brandt ‘sketched this organization during the in- 
terrogation. It is from his statement that the ac- 
companying chart has been drawn (Figure 53). 


Physicians 


From the beginning of the war until the sum- 
mer of 1942 neither the German Government nor 
the Nazi Party exercised any control over the re- 
quests or requirements of medical personnel from 
the Armed Forces. As a result, those responsible 
for the adequacy of physicians, nurses, and similar 
specialists to care for the health of civilians found 


themselves by the spring of 1942 confronted with 


sible for the co-ordination of all medical research — 


and for the liaison between the drug, surgical sup- 
ply, and associated industries. This move also made 
Brandt the very top man in all matters, whether 
military or civilian, pertaining to the health of the 
Germans. 

When he was interrogated in June, 1945, Brandt 
said his basic policy was to maintain himself in 


a position of co-ordinator rather than controller, — 


a most unique point of view for a commissar in 
a totalitarian government. He said it was his hope 
to resolve the complex problems affecting the medi- 
cal and health situation of the German nation by 
having physicians direct the responsible agencies. 
He felt that it would then be possible for these 
physicians to sit around the table and discuss as 
professional medical men any conflicts or problems 
which arose. 
He appointed Professor Paul Rostock to super- 
vise and direct the medical research and educational 
program of the nation. Admiral Fikentscher, the 
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a critical shortage of personnel. Records and inter- 
rogations of the Medical Branch indicate that this 
situation may be attributed to one or more of these 
causes: 

(1). The demand for physicians resulting from 
the increased number of air raid casualties occur- 
ring in German cities. 

(2). The redistribution of the civilian population 
through the air raid evacuation policies and, along 
this same line, the transportation of the more seri- 
ous air raid casualties to hospital centers outside 
the critical air raid zones contributing to the im- 
balance in the distribution of medical personnel. 

(3). The demands on German health services for 
supervision of sanitary and health conditions in 
the occupied countries. 

(4). The increased demands of the Armed Forces 
to replace losses sustained in the 1941-1942 Russian 
campaign (1,775 medical officers were reported 
killed on the Russian front during these years, and 
approximately 3,000 medical student cadet officers 
were also lost in this campaign). 

(5). The increased demand for physicians in the 
various industries engaged principally in the manu- 
facture of armaments. 

The abrupt demand for more medical care for 
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Civilians when the air war was just starting brought 
to the attention of German health officials the dan- 
Ser of the more or less uncontrolled induction of 
Physicians into the Armed Forces. Conti at first at- 
tempted to establish a backlog of physicians to be 
used in the impending air raids by requesting the 
telease of 2,000 men from the Armed Forces in 
late 1942. He received just half of the requested 
number. 

Subsequently, to stabilize the distribution. of 
Physicians an agreement was reached between 
Handloser and Conti whereby each time a practic- 
ing physician entered the Armed Forces, the latter 
Were required to relinquish a similarly qualified in- 
dividual to the civilian sector. Any increase in the 
requirements for the Armed Forces was to be met 
by the immediate induction of all physically qual- 
ified medical students upon their graduation. The 
increased demand for the civilian side was met 
through the newly graduated women doctors, the 
Counting of all doctors over 70 as “half-physicians” 
for the purpose of allocation and distribution, and 
the reinstatement of Jewish physicians into the 
Practice of medicine. It is interesting to note that 
by 1943 all physicians of 50 per cent Jewish an- 
cestry were reinstated to full medical practice, and 
in the summer of 1944 when the air raid casualties 
increased in alarming proportions all physicians of 
100 per cent Jewish ancestry were reinstated to full 
medical practice. 

Conti has stated that this exchange agreement 
was worked out smoothly, but there are indications 
that it was the inability of the military, which was 
trying to provide care for the wounded at the front, 
and the civilians, who were alarmed at the inade- 
quacy of the care given after the initial big scale 
raids, that precipitated Hitler’s decision to name 
a health commissar for the nation. Brandt was 
made responsible to Hitler alone and his first mis- 
Sion was to find medical personnel to meet both the 
military and the civilian needs of the nation. 

Dr. Leonardo Conti who, in addition to his gov- 
€rnmental position in the Ministry of the Interior, 
was the party leader of all German physicians, 
but who had both political and governmental 
powers consistent only with those to be found in 
a totalitarian state, established a department within 
the National Chamber of Physicians (Reichs Aerz- 
tekammer) charged with the responsibility of the 
equitable distribution of physicians throughout the 
nation to meet the civilian needs under the chang- 
ing conditions caused by aerial warfare. 
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It was found necessary to provide approximately 
2,824 physicians over and above the normal re- 
quirements to care for air raid casualties. To ac- 
complish this a reserve was set up. Figure 54 
shows the source of these “extra” physicians and 
is said to have been based upon the ratio of physi- 
cians to population and the expected danger of air 
attack. The basis was 1 physician to each 125 hos- 
pital patients (air raid casualties). When it was 
decided to divide the nation into four “zones of 
air raid danger” according to degree of severity of 
the anticipated allied aerial assault, additional phy- 
siclans were made available to the four zones in 
these proportions: 

Zone I[—Zone of Hamburg, the Rhineland, and 
the Ruhr received an addition of 16 per cent. 

Zone Ii—Berlin and Baden received an addi- 
tion of 12 per cent. 

Zone I]]—Bavaria and Moselland received an 
addition of 8 per cent. 

Zone 1V—Danzig, Vienna, Thuringia received 
an addition of 4 per cent. 

These four critical air raid districts thus re- 
quired 2,088 additional physicians. This national 
plan provided roughly 1 doctor for each 6,670 
civilians in towns or areas under 50,000 popula- 
tion and 1 doctor for each 3,333 civilians in towns 
of more than 50,000 population. The agricultural 
areas and the mountain areas received a prescribed 
percentage increase and the thirty German medical 
schools were authorized a total of 595 physicians 
to staff the full-time teaching and research posi- 
tions. 

In October, 1944, Handloser issued a directive 
that military health services, medical officers, facil- 
ities, and equipment were to be made available for 
the care of German civilians, particularly for the 
air raid casualties as well as for military personne’. 
This relieved the situation somewhat. Although 
there was considerable confusion resulting from so 
many people working at cross purposes in an effort 
to bring some order out of the chaos in the dis- 
tribution of physicians in Germany, in the end 
there appears to have been a reasonably equitable 
distribution of physicians in that nation. 

It is difficult to state categorically whether the 
plan of allocation and distribution had a delete- 
rious effect on the quality of medical care. As the 
interviews with physicians throughout the Ameri- 
can, French, and British occupied areas revealed, 
every. physician in Germany had to do about twice 
as much work during the war as he did during 
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peacetime. Add to this the extremely trying con- 
ditions under which he had to work, add such fac- 
tors as day and night air raids and alarms, fre- 
quently twenty-four hour tours of duty in air raid 
shelters, not to mention the inadequacy of medical 
supplies and the destruction of facilities and per- 
sonal losses (see Chapter Nine), and it is reason- 
able to assume that the quality of medical care was 
indeed lowered. There were older physicians at 
work as is shown by the fact that the average age 
of the German physician on the home front in 
1942 was 58 years, but by January, 1945, the 
average age had increased to 62 years. In the Army, 
after October, 1944, medical officers who had 
reached the retirement age of 65 were retained in 
the service and were required to do the same 
amount of work under the same conditions as the 
younger men. There were 82,400 physicians in 
greater Germany in November, 1944, of which 
33,000 were in the Armed Forces. If one includes 
the various semimilitary organizations with their 
independent medical services this last figure will 
be raised to approximately 47,000 for a popula- 
tion of 66,000,000 for Germany proper (see Figure 
55). 


Perhaps the best proof of whether the Germans 
were satisfied with their ultimate solution of the 
problem of allocation and distribution of physi- 
cians can be had by comparing what they did 
during the war with what they planned to do in 
the postwar period. In 1943 a plan was prepared 
for the repopulation of Germany with the re- 
quired number of physicians during the years to 
follow the conclusion of hostilities. This was 
based upon physician losses and the increased civil- 
ian and military patient load which went hand in 
hand with the war and aerial bombardment of the 
German homeland. To provide 5,000 medical gradu- 
ates each year, 30,000 medical students were to 
attend medical school (two semesters each year, 
ten semesters in all), with a proposed ratio of two 
to one between men and women students. It was 
anticipated it would take twenty-five years follow- 
ing the cessation of hostilities to accomplish the . 
ratio of 1 physician for each 1,000 inhabitants. 


Dentists 

Detailed information concerning the influence of 
the air war on the German civilian population with 
reference to the allocation and distribution of den- 
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PHYSICIANS IN AUTUMN OF 1944 


Yj0000 CIVILIAN MALE PHYSICIANS UNDER 50 


E534 7000 CIVILIAN MALE PHYSICIANS OVER 50 


Y~Z9400 FEMALE PHYSICIANS 


7 


FFEE]5500 INCAPACITATED @ ILL PHYSICIANS 


[E2]s000 IN PUBLIC HEALTH SERVICE 


33000 IN THE ARMED FORCES 


APPROXIMATE TOTAL 79,000 


LETTER FROM REICHS COMMISSAR FOR 
HEALTH (BRANDT) NOVEMBER 16, 1944. 
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tists was not obtained during this survey. This 
should not lead to the conclusion that such prob- 
lems did not exist; no member of the dental profes- 
Sion was available to the Medical Branch of the 
USSBS. ae 

When the war started in 1939 there were some 
20,000 dentists in Germany. At first those inducted 
were not commissioned as officers since there was 
no dental corps. In fact it was not until 1941 that 
the various medical services of the Armed Forces 
each established a separate dental corps. It is esti- 
mated that in 1942 approximately 8,000 dentists 
were Dental Corps officers in the Armed Forces. In 
addition, more than 3,000 German dentists were 
either line officers or enlisted men with combat or 
service elements. ; 

The term dentist is employed here in the same 
sense in which it is used in the United States 
(DDS) and not as it is used in Germany: where 
dentist refers to the American equivalent of a den- 
tal technician or hygienist. 


Nurses 


The allocation and distribution of nursing per- 
sonnel in Germany did not present the same type 
of problems as did the physician personnel. Despite 
the emergency created by the war and the intensi- 
fication of this situation brought about by the in- 
jury to thousands of civilians in the air offensive 
it was not necessary for the German government 
to resort to the expediency of drafting nurses. That 
this was unnecessary may be attributed to the fact 
that the great majority of nurses in the Reich be- 
longed to such religious or state organizations as 
the Catholic or Protestant church orders, the Ger- 
man Red Cross, or the National Socialist Nurses 
Association. This last category was an organization 
which sprang up in the late 1930’s in nonsectarian 
hospitals. After 1939, all nurses’ training in the 
sectarian institutions was discontinued. Thus all 
Student nurses training came under the Red Cross 
or the “Brown Sisters,” who, incidentally, were 
under the supervision of the NSV (see the discus- 
sion of Germany’s national health administration in 
the first section). 

Generally speaking, in the civilian institutions an 
effort was made at the beginning of the war to 
maintain a ratio of one nurse to every seven hospi- 
tal beds. By 1944, however, the losses among the 
nursing personnel and the increased military, civil- 
ian, and air defense demands upon their services 
had reduced this ratio to one nurse to twenty hos- 


pital beds. It was frequently stated that the hospi- 
tal authorities regarded themselves fortunate if even 
this ratio could be maintained. 

The actual statistical distribution of nurses was 
as follows: at the outbreak of the war there were 
approximately 5,500 Red Cross nurses assigned to 
the Armed Forces. This number had increased to 
14,000 by January, 1945. Altogether there is said 
to have been approximately 40,000 Catholic nurs- 
ing sisters and 16,000 nurses drawn from Protestant 
organizations and from the Nazi Nurse Association. 
In Germany as a whole, according to Mrs. von 
Oertzen, Chief Nurse of the German Red Cross, 
there were 60,000 Catholic, 40,000 Protestant, and 
40,000 Red Cross nurses, in addition to about 


- 10,000 of the so-called “Brown Sisters.” To this 
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should be added the 30,000 nurses who were inde- 
pendent of any organizational control. 

The duration of nurses’ training was not short- 
ened during the war. An applicant could become 
a registered nurse either by taking the course pre- 
scribed by the Red Cross or by one of the sectarian 
groups or could be given credit for work as a 
nurse’s aide. In the latter case after the completion 
of a year and a half of continuous work as a 
nurse’s aide any woman could receive three addi- 
tional months of academic work and become eli- 
gible to take the state examination. Those who 
chose the somewhat longer route took the usual 
course of one and one-half years of academic 
studies and one year of practical work in a military 
or civilian hospital and then became eligible for the 
government examination for trained nurses. 

The personal and professional hardships en- 
countered by these women during the combined 
aerial offensive on the German cities would be diffi- 
cult to overestimate. The first problem to confront 
the authorities was one of the personal health of 
the nurses working in the cities receiving the heavy 
assault. Mrs. von Oertzen declared there was a 
marked increase in tuberculosis and heart disease. 
This was attributed to the constant state of extreme 
fatigue resulting from having to work long hours 
and particularly to the extra physical exertion in- 
volved in moving patients from wards to air raid 
shelters and back to the wards each time there was 
an alert. This fatigue is said to have been respon- 
sible also for the fact that menstrual disturbances 
and secondary anemia became the rule rather than 
the exception. It was frequently accompanied by in- 
somnia and even well-developed neuroses. Nurses 
were required to live and work under very crowded 
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conditions. Many of the air-raid shelters had poor infrequently found operating a medical dispensary 
or inadequate ventilation systems; the illumination inj the evacuation and reception areas. In their 


was not much better. The number actually killed ork they performed all of the simpler types of 
or wounded has not been definitely established. ursing care. 

Mrs. von Oertzen estimates, however, that during 

the last months of 1944 the Red Cross nurses su The general practitioner 

fered a casualty rate of 10 per cent as a result o Georce A. Wuxp, M.D. 

the air raids and of this number 10 per cent were In describing some of the problems of the gen- 
said to have been killed. eral practitioner in a country where every city is 


Not only the work in the air raid shelters but under violent air attack it is necessary to point out 
the attempt to utilize small hotels, schools, and some of the factors governing his position in the 
private homes as auxiliary hospitals placed an profession as a whole. The general practitioner or 
increased burden on the individual nurse because  Praktische Arzt in Germany includes the so-called 
these substitutes often lacked the equipment and family doctor and the insurance doctor. This group: 
the architectural planning which made for efficient | comprises a much smaller percentage of the total 
operation. Mrs. von Oertzen remarked that from number of registered physicians than in the United 
the point of view of the nurses the Aktion Brandt States because there are proportionately more spe- 
hospitals were ideal in many respects. (See Chap- _cialists, more full-time hospital doctors, and more 
ter Nine for a description of these hospitals.) full-time or part-time Amtsaerzte or governmentally 

Perhaps the most difficult problem encountered employed doctors in Germany. Of the general prac- 
in the actual rendering of nursing care was in the __ titioners more than one half are insurance doctors, 
treatment of an excessive number of cases of burns. __i.e., their entire income is derived from patients in 
It was difficult to maintain the usual standards of | a panel covered by sickness insurance. That this is 
cleanliness for the water supply in most of the so may readily be understood when it is realized 
hospital facilities was usually disrupted in or after _ that all wage earners of a certain income bracket 
most air raids. It was a laborious task to move the = must carry sickness insurance. (Sickness insurance 
patients and to protect them from infection under __ is discussed in detail in Chapter Five on industrial 
the comparatively primitive conditions that existed, _ health.) 


and the daily redressing of their wounds presented During the last years of the war the total num- 
additional work. ber of general practitioners was a little more than 

half of what it had been before the war; there was. 
Women's volunteer units proportionately a greater number of women physi- 


As an auxiliary service performing elementary cians, as well as both men and women physicians 
nursing care the Germans organized a First Aid of over 55 years of age. The greatest loss of course 
Women’s Volunteer Service which was comparable — was in men up to 55 since this was the age group 
to the American Red Cross nurses’ aides. Members — eligible for induction into the Armed Forces. In 
of this organization received twenty hours of first _ the last six months of the conflict general practi- 
aid instruction and were usually employed in the — tioners up to the age of 65 were being commis- 


dispensaries, in air raid shelters, and in other medi- __ sioned for front-line duty. 
cal facilities associated with civilian defense. If During the last two years of the war the gen- 
they desired, members of this group could com- _ eral practitioner was under the iron-clad control 


plete forty-two hours of additional instruction of the government. This control was exercised 
(forty hours of which were in first aid and two — through the local medical society. It told him 
of which were in “political indoctrination”) and where he could get his equipment, what he could 


they would then be permitted to take the examina- _ have, where he could practice, and even went so 
tion to become nurses’ aides. By 1945 the Women far as to move him from one section of the coun- 
Volunteers of the Red Cross numbered approxi- _ try to the other. In many respects the civilian prac- 
mately 500,000. titioner was no better off than the Army medical 


Nurses’ aides were on a somewhat higher level officer when it came to exercising his own profes- 
than were the so-called “First Aid Women.” They _ sional freedom. Dr. Conti, who was head of the 
were assigned to physicians in hospitals, air raid | German Medical Society (Reichsaerztekammer) in 
shelters, and industrial dispensaries, and were not addition to being the head of the national public 
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health service, hoped with these rigid controls to 
distribute physicians as impartially as possible 
and still to maintain a physician to patient ratio 
of from 1 physician to every 2,000 to 4,000 in- 
: bitants. These plans often needed revision dur- 
ing the last years of the war since it was frequent- 
Y necessary for Conti’s organization to send phy- 
Sicians from the less critical areas to locations in 
Which the civilian population was in greater need 
of them because the air raids had become more 
intense. 

These governmental regulations and the uncer- 
tainty they created in the minds of the doctors 
Were the least of the general practitioner’s difficul- 
hes during the war years. Every one of them had 
about again as much to do as formerly and, in ad- 


they were not infrequently without any office assis- 
tant. Laboratory facilities had been sharply cur- 
tailed so that such examinations as blood chemis- 
tries were done only on stated days, and much of 
the routine work that would ordinarily have been 
done in the doctor’s office had to be eliminated for 
lack of reagents and time. When he wanted to pre- 
scribe for a patient it was frequently necessary for 
him to get in touch with the druggist (seldom by 
telephone) first to find out whether the required 
medication was available or whether he had to 
work out a substitute. Forms had to be filled out 
for insulin cards, extra rations, sick leaves, and 
so on down through the gamut of bureaucratic 
printing. Despite the fact that the general public 


. had been asked to place requests for house calls 


dition, had to do it under considerable handicaps, 


the direct and indirect effects of bombing being 
among them. Many physicians with whom the in- 
vestigators talked had had their homes and their 
offices, or both, bombed out not only once but sev- 
eral times; it was not unusual for a doctor and his 
family to live in one or two patched-up rooms in 
a cellar with very few facilities of any kind. If 
he had been fortunate enough to have evacuated his 
family to a safe place the doctor, living alone, did 
not have even these curtailed “comforts” of a 
home. If he had moved his family any distance 
away, it is more likely than not that he had had 
no word from them after the fall of 1944 when 
the Allies’ bombers went to work on the German 
communications and transportation systems. He 
Probably had no assistant or office help and, in 
fact, there was little to make for peace of mind 
or to help relieve his increasing fatigue. 

Despite the fact that he worked long hours and 

ad much traveling to do the physician received no 
Supplementary food ration and his gasoline quota 
was in many instances too small for his needs. This 
was especially true in the country where the dis- 
tances were greater. Not a few doctors had to use 
wood-burning boilers on their cars. This added 
So much weight to the car that it often bogged 
down on the country roads. Others spent many 
hours a day walking or bicycling. These travel haz- 
ards were a particular hardship to the older men 
who had come back into practice and -to those 
released from the Army for medical reasons. 

In the actual practice of their profession they 
were also hampered by many aggravating factors. 
Although the Ministry of Health tried to give the 
doctors more help (as nurses’ aides or volunteers) 
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early in the morning this was often impractical. 
Furthermore, the general practitioner’s day was 
often broken by the necessity of many hours of air 
raid work. The moment the first alarm sounded he 
had to go to his post in the shelter. The alarm 
might last all night. If the planes came over and © 
went on to another city he had to be the pillar 
of courage for those huddled together. If they 
dropped their load on his city he had to care for 
the wounded and the dying until the job was done. 
This was the experience of every general practi- 
tioner interviewed in Germany. 

The general shortage of doctors being reflected 
in the shortage of specialists also, it became the 
task of the general practitioner to widen the scope 
of his work to include surgery, obstetrics, and other 
specialized types of practice. This tended toward 
an equalizing or leveling of all medical practice 
which under other circumstances might be a 
healthy development, but when the general practi- 
tioner had more than he could do at best, he had 
no time to improve his skill in special fields where 
he had become rusty. 

Toward the end of the war the general practi- 
tioner had become physically and nervously ex- 
hausted. He had done the work twice as many phy- 
sicians used to handle, going without vacations, sac- 
rificing home and family life, giving up study in 
his profession, going without many of his necessary 
professional “tools,” working almost constantly 
under adverse conditions—and yet he did a good 
job. There were undoubtedly instances when a pa- 
tient’s illness became aggravated because a physi- 
cian could not see him soon enough, as for example 
in a case of ruptured peptic ulcers with no atten- 
tion for two days. But more frequently it was dis- 
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closed that on the whole civilians had “adequate 
medical care,” the “shortage of doctors is not ap- 
parent,” “the situation is still bearable.” And a 
survey of the health of the German population does 
not indicate that the shortage of general practi- 
tioners had had too harmful an effect. 


The specialist 

The greatest burden of the strain of war was 
borne by the top specialists. The statistics reveal, 
for instance, that two thirds of division chiefs in in- 
ternal medicine and in surgery were called in to 
the Armed Forces. Specialists in private practice 
contributed their share as well; 960 of 2,090 in- 
_ ternists, 910 of 2,010 surgeons, 115 of 330 ortho- 
pedic surgeons had to serve the home front. 

Those who remained had to cope with often 
poorly educated and inexperienced assistants. The 
curtailment in gasoline and the insufficient quality 
of medical journals helped to make professional 
life difficult. Roentgenologists suffered under the 
loss of x-ray equipment, which was difficult to re- 
place, and repairs took an unduly long time. Since 
about 1942, a new era—the “bunkerlife”—started, 
and the physicians who had to spend most of their 
time under the influence of artificial light and in- 
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adequately ventilated rooms were the specialists. 
Most of the doctors could stand up against this un- 
usual situation quite well, but slowly a sensation 
of increasing fatigue was noticed. On top of this 
strange professional life, all the usual hardships, 
like lack of sleep and permanent nervous tension, 
made their existence hard to bear. Lack of suff- 
cient food was the main complaint in many in- 
stances, as even surgeons were not eligible for extra 
rations. Only after the great catastrophe in Ham- 
burg did doctors as well as other people residing 
in this district get supplementary food for a pe- 
riod of three months. In addition to all these phys- 
ical hardships, many specialists, very well ac- 
quainted with international professional and civil 
life, were greatly disturbed by the course of the 
war and by the faulty assumptions and doctrines 
of the Nazi regime. 

Nevertheless, they went on with their work and 
were very proficient despite having no holidays, no 
leisure, and being forced to do a double amount 
of work. Dr. Leonardo Conti, fully recognizing this 
situation, paid the highest tribute to the achieve- 
ments of his colleagues, and Dr. Handloser con- 
sidered the work of the German surgeons superb. 


CHAPTER EIGHT 
MEDICAL EDUCATION 


HANS H. REESE, M.D., MADISON, WISCONSIN 


Medical education in Germany experienced many 
changes during the war but, except for the direct 
effect of the physical destruction of university 
buildings, hospitals, and clinics, few of these were 
telated to bombing. Although continuing air raids 
raised new problems of patient care and treatment 
which had to be met by radical revisions of medical 
administration and of programs of medical care, 
these had to be accomplished with practising phy- 
Sicians and medical officers rather than among 
Students still engaged in acquiring the fundamentals 
of medicine. The destruction by air attack of uni- 
versities and medical schools in the later years 
of the war may have had ‘little influence on the 
Outcome of the conflict, but nevertheless it will 
be serious for German medicine of the future 
and the consequent effect on the health of the popu- 
lation of the country. 

Germany’s outstanding tradition in medicine and 
medical education began to deteriorate gradually 
during the turbulent twenties, a process which was 
Sreatly accelerated when the Nazis took over. The 
old eagerness for scientific knowledge and training 
declined; students of the new Reich entered medical 
School to secure the personal benefits of govern- 
ment support; their time was taken by interests 
other than the study of medicine. The Nazi disre- 
gard for professional and scientific matters crippled 
all medical training during the latter years of 
the regime. When asked the reason, Professor 
Brandt, the Reichs Commissar for Medical and 
Health Affairs, answered that in an authoritative 
type of government the old line street fighter natu- 
rally distrusted and disliked anything he could not 
understand, or which, because of background and 
education, he felt was above him. Political funds 
and party contributions were used in the selection 
and rating of students. Many outstanding teachers 
had been discharged for political reasons and re- 
Placed by party stooges. Further, a unified study 
plan was instituted in 1938, stipulating educational 
requirements and minimal lecture program of 
twenty-five hours’ clinical study weekly throughout 
all universities in Germany. This attempted unity 


was designed to permit the forced transfer of stu- 
dents from overcrowded schools to less popular 
study centers with no interruption of studies. Hos- . 
pitals approved for internships, residences and 
assistantships were supervised by regional deans in 
conjunction with the local medical societies. 


The war and medical education 


The history of medical education during the war 
was one of incessant conflict between the increas- 
ing manpower needs for the Armed Forces and the 
necessity of training physicians both for military 
service and for civilian practice. All students of 
medicine were called into service at the beginning 
of the war in 1939, but after the successful Polish 
campaign those who had completed at least one 
semester of medical study were permitted to re- 
turn to their studies. Although the enrolment gradu- 
ally increased from 17,000 in 1939 to 24,000 in 
1941, and to 39,000 in 1944, the increase was in 
women students and in male Army students as- 
signed to medical training. The latter, after 1943, 
were for the most part members of “student com- 
panies” and received training in medicine at the 
same time they performed their military duties. 


- They numbered 11,000 in 1941 and increased to 
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16,000 in 1944. The women students increased from 
6,500 to 14,000 during these years, while male 
civilian students decreased from 5,700 in 1941 
to 2,900 in 1944. 

The estimated annual replacement figure for the 
Medical Corps of the Army was placed at 3,000 for 
1943. These were losses due to age, illness, accident, 
and death (including lives lost in combat). Re- 
placement had to come from the graduates of 
three military academies who numbered 117 in 
1943, and from the graduating classes of the uni- 
versities, 1,550 in 1943, leaving a replacement defi- 
cit of 1,330 physicians. In an effort to fulfill these 
demands the tenth or last semester of study was 
canceled, and the students were assigned for the 
period to assistantships in city or field hospitals or, 
for a limited number, to postgraduate study. This 
step to lower professional training was considered 
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preferable to party demands that all medical 
schools be closed in 1943. 

However. the cancellation of the tenth semester 
proved to be only a temporary stop-gap. Late in 
1943 an edict was issued closing the medical 
schools, the party officials maintaining that the sol- 
diers in the student companies were there to seek 
Shelter from front line duty and the women to 
escape work in war industries. At this time 53 per 
cent of the men and 38 per cent of the women en- 
rolled in universities were studying medicine; tak- 
ing into account dentistry and veterinary medicine, 
more than 60 per cent of the total university en- 
rolment was engaged in the study of the medical 
sciences. At Berlin, for example, over 1,000 stu- 
dents were studying anatomy where only 300 had 
been registered in 1936. Lectures were thrice given; 
laboratory work was by demonstration. Professor 
Brandt pleaded with Goebbels, Speer, Conti, and 
the others responsible for the directive to eliminate 
medical education, to reconsider their actions in the 
light of what he termed a national catastrophe. As 
a result a compromise was reached whereby the 
fourth, ninth, and tenth semester students were ad- 
mitted to medical facilities during the winter 
semester of 1944-45, thus retaining approximately 
18,000 of the original 39,000 enrolled. Figure 56 
shows the 1944-45 enrolment by semesters and the 
changes resulting from this drastic draft of stu- 
dents for service. 

Little can be said for the quality of medical edu- 
cation during this period. Professor Brandt him- 
self stated that the medical students graduating 
since 1938 would never mature to be outstanding 
physicians, but believed they could be further 
trained so that “it will be safe to allow them to 
practise on their own.” In addition to the imposi- 
tion of purely military duties and the lack of chal- 
lenging responsibility under the military regime, 
the gravest interference with their studies occurred 
in the removal of libraries and the destruction of 
electric light and transportation systems. Lack of 
texts was another problem: a 1944 authorization 
for medical texts is shown in Table 32, but no evi- 
dence was found that the printing was actually 
Carried out. Studies were frequently interrupted by 
air raids, by requests to help in devastated regions 
or to serve as “fire-watch” 
at night. 


in university buildings 
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TABLE 32. MepicaL ‘trxts AUTHORIZED IN 1944 


Priority Printing Approved by the 
Reichs Propaganda Ministry 


Number of Authorized 


separate copies 

Subject Texts 
Anatomy and embryology 11 67,750 
Physiology, physical chemistry 10 53,900 
Pathology Zz 38,750 
Hereditary medicine a 25,300 
Bacteriology, hygiene, infectious 

disease 10 30,625 
Diagnosis (including X-ray) 4 24,925 
Therapy, pharmacology, phar- : 

macopoeia 7 53,350 
Actinotherapy 5 12,100 
Internal medicine, including 

tuberculosis 14 73,975 
Pediatrics 6 20,550 
Obstetrics and gynecology 9 35,600 
Surgery, including ortho- 

pedics, urology, injuries 13 52,950 
Dermatology and venereal 

disease | 3 17,300 
Ophthalmology 4. 18,400 
Ear, nose and throat 6 23,380 
Neurology, psychiatry, psy- 

chology 8 40,950 
History, terminology, ethics 6 51,700 
Associated medical sciences 3 9,750 
Dentistry 10 27,650 
Total 141 678,905 


The continued bombings resulted in an over- 
crowding in the still existing universities to a point 
where instruction was given only under severe dif_i- 
culty. The medical curriculum was adjusted to 
practical and timely subjects with no opportun- 
ity for investigation or research. With the con- 
stantly increasing destruction, more and more uni- 
versities had to be closed with a consequent over- 
crowding in the remaining institutions until in 
March, 1945, all educational facilities had suc- 
cumbed to bombing. The lower grade and prepara- 
tory system had already been closed in the autumn 
of 1944. These enforced steps caused consternation 
among the people of Germany and produced a 
flood of comments and criticism in the press and 
in educational journals. 
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Ficure 57. Air raid damage to First Medical Clinic, University of Munich. Front view. 


ffect of bombing on German universities 

The task of securing a detailed bombing survey 
of activities in German universities at the end of 
the war was difficult. Not only were faculties and 
student bodies scattered over the country, but more 
important was the utter destruction from frequent 
bombings and by fires of the institutions, the 
clinics, and laboratories of practically every uni- 
versity surveyed. For example, in the once spacious 
modern psychiatric clinic at Kiel not a single per- 
son was available for interrogation and discus- 
sions; in the bombed-out buildings once used for 
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preclinical studies, collections of specimens, instru- 
ments, and books were strewn over the floors, or 
piled in burned-out basements. It was true that 
many records were wilfully destroyed upon, the 
nihilistic orders of the government, and others were 
burned or severely damaged by fire and water as 
the result of the frequent air raids. On the other 
hand, precautionary measures had distributed many 
archives, documents and records into rural areas. 
These were not checked by us because of the 
limited allotted time and personnel. If several leads 
could have been followed, a considerable number 
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Ficure 58. Air raid damage to First Medical Clinic, University of Munich. 


of libraries, collections of laboratory equipment, 
and other paraphernalia of medical research and 
teaching might have been uncovered. 

The following descriptions of the state of the 
universities visited in May and June, 1945, may, 
however, be considered fairly typical of the fate of 
medical schools located in the larger cities of 
Germany. It is proper to mention that the selection 
of these schools for survey was determined in Lon- 
don before field work was begun so that we were 
in no sense guided to these places as “examples” 
of destruction by persons desiring to place before 
us as devastating a picture as possible. 

University of Munich: Almost all of the inter- 
nationally known University of Munich was com- 
pletely destroyed; the once impressive administra- 
tion building is a shell. The anatomy, physiology, 
physiochemistry, hygiene and bacteriology, botany, 
zoology, and chemistry institutes were damaged 
Severely in July, 1943, still more incapacitated in 
December, 1944, and transformed into ruins and 
rubble by an extremely devastating air raid by 600 
planes of the Royal Air Force, striking at the city 


area on January 7, 1945. The surgical, internal 
medicine, pediatrics, eye, dental and outpatient 
clinics were severely damaged (Figures 57-62). 
Less extensive destruction occurred to upstetrics and 
gynecology, neuropsychiatry, and dermato-urology 
clinics. In spite of this, medical training continued 
until March 17, 1945, although great difficulties 
were encountered. The enrolment of about 1,260 
clinical students annually remained fairly constant 
to the winter semester of 1944-45. Much confusion 
reigned after each bombing attack, but co-opera- 
tive arrangements facilitated maintenance of teach- 
ing schedules in available lecture halls. Since parts 
of the damaged university buildings, especially 
roofs, could not be repaired, the upper floors in 
most clinics were unusable. The Dean and the 
faculty had worked out a directive for air raid 
measures and for procedures of transferring pa- 
tients which were well adapted to personnel, patient 
load and clinic facilities. Each university clinic 
was connected by special telephone lines with the 
city air protection office. Upon receiving the alarm 
signal, all patients and the most valuable instru- 
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Ficure 61. Air raid damage to Eye Clinic, University of Ficure 60. Air raid damage to Children’s Clinic, University 
Munich. of Munich. 
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F IGURE 62. 


Air raid damage to Polyclinic Building, Univer- 
sity of Munich. 


ments were moved into the re-enforced basements. 
: he air raid cellars for the university clinics were 
inadequate and remained mostly of the basement 
type, except for the surgical clinic. One farsighted 
member of the faculty, Professor Pfaundler, had 
uilt an air raid cellar in 1936 in the children’s 
clinic with room for 60 babies and 100 small chil- 
dren, Air raid attacks usually paralyzed the light- 
ng system and the water supply, at times for days. 
he greatest difficulties were encountered with toilet 
arrangements, since sand or peet closets and pots 
ad to be used; the additional strain of disinfecting 
and Carrying was noticeable among the already 
°verworked nurses and attendants. The damage re- 
Port system for each hospital after an air raid was 
very efficient. Within the entire medical campus not 
2 Single physician, nurse, attendant or patient was 
illed by bombing. However, indirect casualties did 
®ccur, especially among infants and small children 
or among older people who could not endure the 
Tequent transports from wards into the damp, 
dusty raid cellars and the stay there for several 
Ours and days. 
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Whereas. in 1939 the children’s hospital had a 
bed capacity of 300, it was reduced by May, 1945, 
to only 80 beds. The reduction was due to an in- 
auguration of transfer measures of children to out- 
of-town emergency hospitals, leaving only infants 
and the acutely sick children at the hospital. 

Because of the air raids, the bed capacity of the 
university eye clinic was reduced from 200 to 40, 
the destruction of the roof and of one wing pre- 
venting all major surgery. The large number of 
perforated eye injuries due to splinters, glass and 
metal was surpassed by huge numbers of smoke 
injuries to eyes. Following the raid of December 15, 
1943, more than 2;200 patients with severe “smoke 
irritation” of the eyes were treated within twenty- 
four hours. The university surgical clinic received 
a direct hit in December, 1944, and was severely 
damaged; however, the patient load had already 
been reduced from 220 to 100. The 100 patients 
were transferred from the burning and collapsed 
clinic at night into a spacious adjacent bunker with- 
out panic or confusion and without the loss of a 
single patient or staff member. This heavily rein- 
forced, concrete air raid cellar, with excellent sur- 
gical facilities, equipment and electric sterilization 
apparatus is presented in Figure 89 (see Chapter 
Nine). The clinic maintained an emergency hospital 
at Tegernsee, located in a castle. It offered satisfac- 
tory facilities for the care of surgical patients. 

Investigations during the later months of the war 
were conducted only on clinical projects, i.e., on 
pneumonia, on a type of lung disease termed “re- 
generative pulmonary hyperplasia,” and on a 
hitherto unknown heart disorder, “fibrotic scarring 
in the heart of infants ” Scientific activities in the 
medical clinic were confined to routine work, ex- 
cept for studies in sprue and its pathogenic coli- 
mutation. 

University of Wurzburg: The University of 
Wuerzburg, a charming old university located on 
the River Main with a history dating back to 1576, 
was severely damaged but less so among its medi: 
cal buildings. However, much destruction was seen 
in the Luitpold, the main university hospital with 
800 beds and 60 doctors. Normal student life, lec: 
tures and war instructions stopped with the “hell- 
on-earth catastrophe” in the night of March 16, 
1945, which destroyed over 300 beds, killed 12 
patients and necessitated evacuation of the Luitpold 
University Hospital to its emergency hospitals. 

University of Cologne: The University of Co- 
logne was again a picture of utter destruction, with 
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Ficure 64. Air raid damage to Physiology Section, University of Frankfort-am-Main. 
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Only the administration building and parts of the 
Surgical clinic intact. The shortage of teachers and 
assistants was greatly felt, because of the destruc- 
tion to the university hospital buildings and the 
tedious maintenance of the many scattered emer- 
8ency hospitals in the country with only bicycles 
available for transportation. The various air at- 
tacks from October, 1943, to December, 1944, had 
disrupted teaching continuously with complete pa- 
talysis of all academic activities by March 2, 
1944. The large medical clinic had but 24 beds left, 
an additional 16 beds being shared with the neuro- 
Psychiatric department. The latter was greatly dam- 
aged by direct hits in June, 1943, and received its 
final knockout in October, 1944. No research had 
been done in psychiatry since 1943; however, the 
Surgical clinic carried out clinical investigations on 
8astric ulcer in relation to air raids. Cologne and 
the surrounding territory had no brain surgeon at 
the time of our visit, and with the ever increasing 
difficulties in travel and the transportation of pa- 
tents, a clear-cut result of air raids, no intervening 
brain surgery could be rendered except temporary 
relief measures to decrease intracranial pressure. 
No data are available as to the total number of stu- 
dents, as to lecture schedule changes or student ac- 
tivities. The University of Cologne and its medical 
School were considered by governmental authority 
@ bombed-out and unusable university, in which no 
activities could be resumed during the war. The 
Student body was transferred to less damaged uni- 
Yersities, but information on the percentage of 
transfers and to which universities could not be 
secured. 

University of Frankfort-on-the-Main: This uni- 
Versity since the first world war one of the larger 
city universities of Germany, was located in close 
Proximity to the railroad marshaling yards, the 
city power plant, and many industrial factories 
Producing war materials. Consequently, the medical 
School and the city university hospitals suffered 
Severe damage from the air attacks on these stra- 
tegic air targets. The anatomy, hygiene, pathology, 
and pharmacology sections were destroyed in 1943 
and 1944 (Figure 63). The physiology and surgi- 
cal sections were severely damaged (Figures 64, 
65) at the same time. The orthopedic hospital, 
Which originally had 700 beds for the treatment of 
Civilian orthopedic cases and an outpatient clinic 
for the Army, was completely demolished. One 
Wing of the psychiatric hospital, built in 1930, was 
destroyed together with records pertaining to the 
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effect of bombing upon psychiatric conditions. The 
modern X-ray clinic was partially destroyed, but 
continued -to be used for administrative work and 
storage of X-ray equipment. 

The medical college was closed in February, 
1945, at the end of the semester. Whatever was left 
of the buildings was converted to the care of pa- 
tients, and the staffs dealt with patients instead of 
with students. 

The library of the city-university hospitals was 
completely destroyed in October, 1944. However, 
certain publications and a quantity of books had 
been preserved. . 

A subterranean air-raid hospital was built on 
the grounds of the medical center and is described 
in the chapter on hospitalization (see Chapter - 
Nine). One of the largest in Germany, it permitted 
continuous operation of many hospital functions 
during air attacks, with its twelve operating rooms, 
extensive X-ray equipment, and obstetrical depart- 
ment. It was in full operation at the time of our 
visit, supplying badly needed hospital facilities. It- 
will continue in use until the city hospital can be 
rebuilt but probably is too crowded to be of use for 
teaching purposes. 

University of Kiel: All of the buildings and in- 
stallations of the University of Kiel were com- 
pletely destroyed, the first institute of higher learn- 
ing to become a casualty to bombing. An early 
ministerial edict ordered its cessation as a func- 
tioning medical school. The student body was trans- 
ferred to the two less damaged universities at near- 
by Rostock and Greifswald. 

University of Hamburg: The medical facilities of 
the university are for the most part incorporated in 
the former city hospital, Eppendorf, located on 
the outskirts of the city. The pavilion system with 
58 single pavilions, each accommodating 36 pa- 
tients with 4 patients in private rooms, offered good 
dispersal against air attacks. The admission stations 
for internal medicine, surgery, anatomy, and pa- 
thology are located in large two-floor buildings 
with modern equipment and construction facilities. 
The student body was never closely knitted as so 
commonly found in other medical schools, because 
it was a school for middle class students, who spent 
little time with social activities. Eppendorf, with 
a patient load of almost 3,000 patients, had only 
two spacious high bunkers. The auxiliary air raid 
cellars were enforced basements beneath pavilions 
or buildings. The various air attacks which cul- 
minated in the catastrophe of July 27, 1943, have 
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Ficure 65. Air raid damage to Surgical Section, University of Frankfort-am-Main. 
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FicurE 66. Damage to Surgical Clinic, University of Leipzig, Ficure 67. Damage to Pharmacology Building, University 
by air raid of 4 December, 1943. of Leipzig, by air raid of 4 December, 1943. 
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Ficure 68. Damage to Children’s Clinic, University of Leip- 
zig, by air raid of 4 December, 1943. 


left marks on every hospital unit in the medical 
school. A large hospital staff at St. Georg assisted 
in the clinical teaching of the medical students. 
This 2,170 bed hospital had been reduced by air 
raids to less than 1,400 beds, and many depart- 
ments had to be removed to auxiliary hospitals by 
1943. The severe bombing damage in April, 1945, 
suspended working facilities for several days, ne- 
cessitated the permanent removal of children and 
women suffering with nervous and mental diseases 
to out-of-town emergency stations, and limited the 
bed capacity to 768. 

Since St. Georg hospital played an important 
tole in Hamburg’s medical life and in medical 
teaching it had received the same attention in re- 
gard to air protection as Eppendorf. A large spa- 
cious air raid bunker was completed in 1943 with 
a bed capacity of 32; it contained an excellent ven- 
tilating system and was well equipped for all sur- 
gical and delivery work. The medical director re- 
lated the enormous difficulties encountered during 
three rather severe bombings with from twelve to 
eighteen direct hits on burning buildings, and many 
more hits with fires everywhere from the catas- 
trophic bombing attack of April, 1945. No patients 
or personnel were lost although over two-thirds of 
the hospital was in flames. Practically all upper 
floors of twelve buildings were destroyed and 
burned out, with only one safe air raid bunker at 
their disposal. Working facilities are limited, since 
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FicurE 69. Damage to Medical Clinic, University of Leipzig, 
by air raid of 4 December, 1943. 


little repair work could be permitted in view of 
the extreme shortage of all building materials. 

In 1939, 643 clinical students were enrolled in 
the medical school, the number declining to 123 in 
the winter semester of 1944-45. The shortage of 
medical personnel, reduced by seven-tenths, with 
no replacement by internes or assistants, paralyzed 
research and only clinical investigations have been 
carried out since 1943. The pavilion system at Ep- 
pendorf made it feasible to carry on group teach- 
ing after the bombing havoc; however, with the 
final destruction of the larger lecture rooms, re- 
placement facilities were found in the pathology 
building until this building succumbed to repeated 
air bombing. The same story repeated itself, i.e., 
everything in the line of hospital equipment wa 
short; no scientific treatment of metabolic and for 
most organic diseases could be carried out. The 
clinicians complained that the surgeons had better 
equipment, drugs and material, and could perform 
operations in safety with proper after-care. Surgical 
patients were much better protected in their special 
surgery bunkers than were the medical patients, 
who had to be moved with each air raid or alarm 
into basements or collection cellars. At Hamburg’s 
medical school a hopeless attitude prevailed with 
regard to the future and progress of science in 
German universities. No information was available 
as to when teaching could be resumed. 

University of Leipzig: Although the University 
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Ficure 70. Damage to Anatomy Building, University of 
Leipzig, by air raid of 4 December, 1943. 


of Leipzig was not included among the medical 
schools visited by our staff, reference to a compre- 
hensive air raid document obtained makes it pos- 
sible to give some detail on the damages inflicted by 
air raids upon the university. Leipzig, a university 
famous for five centuries, is the third largest uni- 
versity of Germany. Many outstanding scientists of 
international fame have been on the faculty. The 
important Karl Sudhoff Institute is here which 
housed a remarkable collection of documents on 
the history of medicine and science consisting of 
more than 35,000 books, 11,000 antique or his- 
torical medical instruments, and of more than 
3,000 portraits of the world’s physicians. In the 
fall of 1942, the Education Department of the Min- 
istry of the Interior ordered that in view of ex- 
pected bomb raids the libraries of Leipzig, with 
their important and irreplaceable volumes, should 
be transferred to safe localities, preferably into 
near-by villages. The institute was bombed in Oc- 
tober, 1943, and severely damaged by direct hits 
on December 4, 1943, and again in February, 1944. 
The ultimate fate of the libraries was not known 
at the conclusion of the field work. 

Surprise air raids by the RAF in 1942 and in 
1943 had destroyed many university and clinical 
buildings, but when 450 bombers blasted the town 
for twenty-five minutes on December 4, 1943, ruins 
and fire paralyzed all activities. The damage to 
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Ficure 71. 


Damage to Neuropsychiatric Clinic, University 
of Leipzig, by air raid of 4 December, 1943. 


the Sudhoff Institute from fire, destruction, and 
water on this “Katastrophen-night” was severe, but 
the rescue work by the staff, by military students 
and by volunteers succeeded in transporting most 
of the Institute’s irreplaceable treasures to adjacent 
safety cellars without loss of life. The fire depart- 
ment and the heavy anti-flak artillery had been 
sent to the city of Berlin for emergency aid, thus 
making fire fighting and rescue work even more 
difficult. The women’s clinic received 126 incendiary 
and 14 phosphorous bombs; the orthopedic clinic 
over 200 incendiary bombs. With windows and 
doors blasted, with buildings in flame, the patients 
were removed quickly and marched in the bitter 
cold night, brilliantly illuminated by a burning 
campus, to their shelters. Pictures of the pre- 
clinical institutes, of clinics and of hospital build- 
ings demonstrate the bombing damage upon medi- 
cal installations as presented in Figures 66-70. 

A description of this air raid in which the uni- 
versity neuropsychiatric clinic was hit (Figure 71) 
is fairly typical of those reported from other clinics 
and is given as a specimen of such events: 

“When the night alarm sounded, we transported 
as usual all patients from the neuropsychiatric 
wards to the basement air raid cellar. Frequent 
preparatory exercises and constant education by 
lectures to patients and staff facilitated smooth 
transportation. The clinic is without an elevator, 
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therefore the majority of the paralyzed patients had 
to be carried on stretchers, and unruly psychotics 
had to be guided individually into the basement. 
When the last patients left the first floor, which was 
approximately five minutes after the alarm signal, 
the first bomb hits shook the clinic in its founda- 
tion and a direct hit laid the male wing of the 
clinic in ruin. Without consideration for their own 
safety or lives, nurses and some patients rescued 
the sick occupants amidst falling ceilings and 
beams. With everyone safely in the basement, it 
was found that the emergency exit doors could not 
be closed as they were covered or pushed open by 
debris. When the entire upper clinic started to 
burn, 180 mental and paralyzed patients had to 
be removed from the basement. There was no- 
where to take them, with all adjacent buildings in 
clouds of dark dust or on fire. The patients were 
carried or forced to march into an adjacent garden 
and bedded on piles of leaves. There was no water 
to fight fires or to quench thirst. To counteract the 
increasing restlessness of the groaning, freezing 
psychiatric patients, additional sedation by mor- 
phine and scopolamin injections was necessary. In 
the early morning hours the patients were trans- 
ferred to a rural school, including excited psy- 
choses, depressions, paretics and paralytics, after 
forty hours of agony in this open garden shelter. 
Except for the loss of one wounded demented pa- 
tient, no casualties had occurred.” 


Conclusions 


The foregoing pages describe the physical losses 
endured by the medical schools of the German uni- 
Versities, and enough has been said to indicate the 


extent of the devastation to these institutions. 


Higher education in Germany can no longer be 


carried on in the facilities now existing. The supply 
of physicians and allied technicians is low; an in- 
Crease can hardly be expected for many years, 
until physical plants can be built in which medi- 
cal education can be pursued. 

The teaching staffs of all medical schools were 
decimated by 1941, and it was not unusual to find 
reductions from fourteen to four or fewer faculty 
members, with no internes, assistants or research 
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help to bridge the shortage. The larger labora- 
tories employed technicians only, with their work 
confined to routine matters; only occasionally were 
specific research problems found to occupy people 
on full time. The dire need of medical assistants in 
the clinics was the cause of many complaints and 
led to such friction that a government directive 
had to be issued to regulate the allotted number 
of physicians to clinics according to the numbér of 
operations, beds and outpatients. This, however, 
failed to satisfy all needs and requests. The schools 
were finally ordered to submit six-month lists, giv- 
ing for each department the personnel by name, 
the number of outpatients, and the bed capacity so 
that continuous reallotment of available personnel 
could be made. 

The confusion in the universities was increas- 
ingly augmented by the air raids. Vast destruction 
to facilities and clinics, demands from the con- 
stantly increasing number of emergency hospitals 
in the country, the constant improvisation of lec- 
tures and demonstrations in the available halls on 
the campus or somewhere in the city, and increas- 
ing transportation difficulties caused students and 
teachers to become more and more fatigued and 
discouraged. To these burdens were added the de- 
pressing surroundings of destruction, inadequate 
repairs of bombed damaged buildings and clinics, 
the shortage of food, fuel, drugs, and bandages, and 
the ever present alertness and fear against new 
raids day and night. 

It is not a part of the post-war plans of the 
victorious Allied nations to keep the German peo- 
ple on a level where sickness cannot be cared for 
or physical health safeguarded. But until medical 
education can be developed again in Germany and 
the nation can produce her own supply of medical 
practitioners, nurses and public health workers, the 
facilities of the Allies will have to be called upon 
to render assistance. It seems evident that German 
students will have to be trained, in part at least, 
somewhere outside that country not only to main- 
tain reasonable medical care in Germany, but to 
augment the supply of instructors and professional 
teachers until medical education may again become 
able to supply the needs of the country. 


CHAPTER NINE 
HOSPITALIZATION 


GEORGE A. WULP, M.D., HARTFORD, CONNECTICUT 


This report covers the direct and indirect effects 
of bombing on hospitals and medical facilities. In 
total war, hospitals are not spared as experience 
in Germany and Great Britain has shown. Many 
large hospitals have been completely obliterated 
and their patients with them. In the large Krupp 
hospital at Essen, which was regarded as one of 
the most modern in Europe, every building was 
razed to the ground in a single raid. Over 85 of 
the 750 patients there at the time were killed. The 
scene left where this institution once stood is now 
as bleak as a painting by a surrealist (Figure 72). 
Many other hospitals in bombed countries have 
suffered a similar fate, as is simply demonstrated 
by the Warwickshire in Coventry, Guy’s Hospital 
in London, the clinics of the University of Munich, 
and the Insel Spital in Nuremberg (see Figure 
110). Indeed, the opinion has been expressed that 
in total war the red cross on the brilliant white 
_background is no longer a shield of safety on the 
roof of a hospital but a pinpoint for orienting 
pilots over a blackened city on a moonlit night. 
What occurs in a community, what was done when 
these institutions were destroyed or damaged, how 
they were protected, how well their vital services 
to the people were continued, is the substance of 
this report on the hospitals of Germany. 


Methods of the USSBS investigation 


Sample cities were selected by qualified experts 
so that an accurate over-all picture could be ob- 
tained without having to take the time necessary to 
visit every city in Germany. More than a hundred 
hospitals in sixteen different sample «cities were 
visited in addition to several smaller institutions 
in the evacuation areas. The usual procedure in 
arriving at a city was to secure the names of the 
larger hospitals, as a rule from the health depart- 
ment. Occasionally, the city hospital was visited 
directly and names of the other hospitals secured 
from physicians there. The superintendent was in- 
terviewed for statistical data which was supplied in 
some instances on the survey forms and in other 
instances in a typed report. This information in- 


cluded (1) number of beds available from 1938 
to 1944 inclusive, and through April, 1945; (2) 
medical and nursing personnel for the same years; 
(3) type of hospital (special or general) and the 
number of patients in each department; (4) dates 
of air raids and the damage done to the buildings 
(using a blueprint if it was available) and the 
number of patients and personnel wounded or 
killed; (5) air raid precautions taken, including 
specially built shelters and reinforced cellars; and 


(6) the schemes for handling patients during air 


raids. In some of the smaller hospitals this statisti- 
cal data made up the entire report but in larger 
hospitals it was only part of a more complete sur- 
vey of the institution. 

The interviews with staff members were usually 
with one or more members of each department, the 
questions being formulated with a view to evaluat- 
ing the effect of air raids upon the patients, upon 
the incidence of various disease entities, and upon 
the medical aspects of the community as a whole. 
Where possible, nurses were also interviewed. Fol- 
lowing this, the hospital was inspected for a better 
understanding of the extent of the damage, the 
type of air raid shelter used, the method of han- 
dling of the patients, and similar problems. All 
of the information obtained from the various hos- 
pitals within a city was incorporated into a single 
report, enti.led “Hospitals in —-—_--_____,” 

The statistical data are available in the files of 
the USSBS in the War Department. This chapter 

a digest and summary of all of the reports on 

spitals in the various areas visited. 


ospital buildings in Germany 


At the beginning of the present war there were 
ew modern hospitals in Germany as Americans 
know them. Many of the structures date back to 
the latter half of the last century. Only a few were 


‘completely constructed or enlarged as late as the 
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1920’s. The larger hospitals and especially those 
a part of the universities are built on the pavilion 
plan, ie., usually a system of one-to three-story 
buildings in an enclosure, each building housing, 
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Ficure 72. Air raid damage to Krupp Hospital, Essen. This was one of the most modern installations in Europe and was 
completely destroyed in one raid. Hospital grounds were adjacent to main Krupp Works. 


a separate institute or clinic. Rarely were these 
buildings connected by passageways. What might 
be considered typical layouts of this type are 
Shown in Figures 104, 105 and 106 (ground plans 
of pavilion-type hospitals showing bomb damage). 
Although considered antiquated by American con- 
septs, those hospitals constructed on the pavilion 
plan were proven to have had a distinct advantage 
in modern warfare. Being dispersed and less in- 
imately integrated than our towering structures 
their whole system was not disrupted when one 
building was destroyed in an air raid, even though 
their total bed capacity might have been’ lowered. 
There are several reasons why hospital construc- 
tion had lagged in Germany but the main reason 
given by the Germans is war. They stated that 
Preparation for and recovery from the first World 
War and preparation for the present conflict are 


183 


probably the outstanding contributing factors. 
There is little evidence that the Nazis made much 
progress in remedying this situation. Elaborate 
plans were made such as the proposed new home 
of the medical school of the University of Berlin 
(Figure 73), but as one German put it, these were 
only plans for propaganda purposes, “the National 
Socialist regime laid emphasis on health and not 
on sickness.” With the extensive destruction of hos- 
pital facilities in the air war there appears to be 
little hope that the need for modern hospitals, 
which was critical even before the war, could be 
met for some time. 


Prewar bed capacity of the hospitals 

Because of the lack of new construction, the 
number of beds available for the civilian popula- 
tion was, according to most hospital superintend- 
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ents, barely adequate even in 1939. Exact figures 
were not obtainable. One statement by Professor 
Karl Brandt, in an interview with a Medical 
Branch investigator, gave the number as 350,000, 
of which 72,000 were for tuberculosis patients; 
another figure gave the number of general beds 
as 353,000 or 4.6 per 1,000 inhabitants and of 
total beds (all types) as 663,000, or slightly 
less than 9 per thousand inhabitants. By 1945, the 
number of individuals requiring hospital care had 
greatly increased to over 1,000,000 military and 
500,000 civilian patients, according to Professor 
Brandt. By comparison, the rate in the United 
States, according to the American Medical Associa- 
tion, was 4.3 general hospital beds per 1,000 popu- 
latin in 1941.° 


Before the war some effort was made to relieve 


this shortage by more discriminating control over 
hospital admissions and the duration of hospitaliza- 
tion. When the situation became critical, a great 
deal of attention was given in the literature to the 
subject of ways and means of reducing the patient 
days in hospitals!. The culmination of this emer- 
gency is marked by a decree from Public Health 
Division of the Ministry of the Interior in Febru- 
ary, 1945, which described the need for more hos- 
pital beds for civilians and ordered the use of 


every available space within hospitals for place- 
ment of extra beds. In some of the larger cities, 
the department of health had what was known as 
the Bettenachweis.2 By this system the municipal 
health department maintained a daily listing of 
the number of available beds in each hospital in 
the city. This office thus became the central clear- 
inghouse for hospitalization and no patient could 
be admitted to a hospital in Hamburg (except ‘for 
dire emergencies), without having been directed 
there by this central office. The attending physician 
would notify the clearinghouse and he would, in 
turn, be. told he could send his patient to a certain 
facility. With such a simple procedure, the Ham- 
burg officials stated they were able to cushion the 
impact of destruction of hospital facilities during 
air raids. 

Within the time available it was impossible to 
obtain figures on the rapidly shifting bed capacity 
of all of the hospitals in all the cities visited nor 
were accurate statistics available for Germany as 
a whole. Where figures were obtained (as for the 
sample hospitals of sample cities visited), it was 
often found that the number of beds available for 
civilians rapidly decreased as the bombing offensive 
against German cities was accelerated. In most 
hospitals, the daily census showed that 90 per cent 


Ficure 73. Proposed new home of the Medical School of the University of Berlin. This 23 story medical center, patterned 
after American medical centers, was to house hospital wards, clinics, out-patient departments, laboratories, lecture halls, and 
quarters for staff and nurses. It was to be built near the Olympic Stadium. Construction was approved in 1938, but was never 


started because of the war. 
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or more of the beds were occupied. This is a higher 
percentage than is usual in peacetime and leaves 


very little leeway for emergencies (Figure 74). 


The main causes for this decrease in the number 
of beds were (1) destruction of hospital buildings 
by bombing; (2) the use of some civilian hospi- 
tals (all or in part) by the Wehrmacht; (3) the 
necessity of clearing beds from the upper floors 
of hospitals so as to minimize the danger to pa- 
tients from air attacks. 

The loss of beds in any given area varied greatly 
with the severity of the air raids; for example, in 
Kassel and Hamburg, both badly damaged cities, 
the bed capacity in the latter part of 1944 and in 
1945 was one-third to one-half of what it had been 
in 1939 and 1940; Cologne, another badly damaged 
, city, had one-fifth the usual number of hospital 
beds available for civilians; Frankfort had more 
or less one-half available; and Hamm, Dortmund, 
and Essen showed little change in their ratios. 
There were other occasions (for example in Ham- 
burg, as a result of the great incendiary raids in 
July and August of 1943) when the available hos- 
pital beds were temporarily critically scarce. Be- 
cause of building destruction and difficulty in re- 
pairing this destruction the number of hospital beds 
remained low for some time. However, the situation 
_ gradually improved primarily as a result of moving 
the hospital facilities to undamaged or less dam- 
aged buildings. Furthermore, some of the lack of 
beds in the larger cities was compensated for by set- 
ting up auxiliary hospitals (Hilfskrankenhaeuser) 
and emergency hospitals (Ausweichskranken- 
haeuser). This phase is discussed in a succeeding 
section of this chapter. 

Another factor which has to be taken into con- 
sideration in discussing the bed population ratio is 
the evacuation of the civilian population from the 
larger cities to lower Germany and: to country 
areas. For example, Cologne, which had a popula- 
tion of 770,000 before the war, had only 144,000 
during the last months of the war; Essen decreased 
from around 604,000 to 294,000; Frankfort showed 
no noticeable change; but Hamburg’s population 
fell from 1,677,000 to 1,032,000, and Kassel from 
210,000 to around 85,000. In many instances the 
drop in population in the larger cities was con- 
comitant with the destruction of hospitals. 

Conclusions. The over-all impression obtained 
was that (1) the number of beds available for 
civilian use in Germany was decreased as the di- 


possible for the hospital to rebuild and, therefore, 
make more space available; (3) more generally, 
it was necessary to move part of the facilities out 
of town and re-establish the hospital in a new lo- 
cation (see the section on auxiliary hospitals in 
this chapter) ; (4) despite the decrease in the num- 
ber of beds as a result of the air war, hospital 
superintendents and doctors said that by decreas- 
ing the length of the patients’ stay in the hospital 
to a minimum, by hospitalizing only those patients. 
who really needed hospital care, by establishing 
auxiliary and emergency hospitals, and by the de- 
crease. in population in.the large cities, the short- 


~ age of beds had not been acutely felt. 


rect result of bombing; (2) occasionally it was | 
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Medical and nursing personnel 

The adequacy of the medical and nursing per- © 
sonnel with which the hospitals were staffed varied 
greatly during the war years, varied in the differ- 
ent hospitals within the same city, and varied also 
from city to city. From interviews with hospital 
superintendents and physicians the Medical Branch 
received conflicting reports concerning the specific 
policy set up by the national government regard- 
ing the induction of permanent staff physicians into 
the armed services. The allocation of physicians 
in general (not only in hospitals) is discussed in 
another section of this report (Chapter Seven on 
the organization, distribution, and activities of 
medical personnel). All of the city hospitals had 
full-time physicians as did the university hospi- 
tals, which often functioned as the municipal hos- 
pital for the cities in which they were located. 
These two categories account for approximately 
65 per cent or more of the hospital beds in Ger- 
many. (See also the reports of the various Ger- 
man hospital and health departments.) The insti- 
tutions with an entire staff of full-time doctors 
were more often affected by the loss of physicians 
to the armed services than were the hospitals de- 
pending upon private practitioners; the private hos- 
pitals more often lost doctors through displace- 
ment. 

The number of nurses in individual hospitals 
fluctuated less than the number of physicians and 
was occasionally found to have been higher during 
the war than preceding the war. This is largely ac- 
counted for by the fact that propoganda was effec- 
tive in persuading many more young women to take 
up nursing. 

The general feeling among hospital superinten- 
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Ficurr 75. Air raid hospital bunker. (Concrete air raid shelter). Gas lock in entrance hall to wards. Note ventilation openings 
above the door and electrical wiring on the wall. German sign on the right indicates that doorway is an emergency exit, and a 


Passage to the surgical clinic. 


dents and doctors, especially the heads of various 
departments, may be summarized as follows: 

(1). The hospitals suffered a loss of medical per- 
Sonnel varying from none to 40 per cent depending 
upon the location of the hospital, on the ages of 
the permanent personnel, and on similar variables. 

(2). The hospitals suffered more from the lack of 
quality in medical personnel than from the quan- 
tity of personnel. Many hospitals had inexperienced 
medical help such as recently graduated women or 
men or women physicians who had been out of 
practice for some time. 

(3). There was no acute lack of nurses. 

(4). By working longer hours and going without 
vacations, the hospital physicians were able to sup- 
Ply fairly adequate medical care for their patients. 

(5). Hospitals which had suffered loss of beds 
through air raids were often able thus to maintain 
their doctor-patient ratio even though the actual 
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number of physicians was lower than before the 
war. 

(6). Bombing had no direct effect upon the num- 
ber of physicians and nurses staffing the hospitals. 
Bombing did indirectly affect the professional staffs 
in that air raid casualties received in hospitals put 
an even greater load on their shoulders. It was 
often necessary for them to work with inferior assis 
tants, but this cannot be attributed directly to t 
air attacks. 


Over-all measures for the defense of 
hospitals against air attack 


Early in the air war the various sections of Ger- 
many were classified into “zones of air raid dan- 
ger’, as they were called, and graded from one to 
four according to their anticipated danger from 
Allied air attack. The purpose of this was to estab- 
lish a basis for determining the extent of air raid 
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Ficure 76. Air raid hospital bunker (concrete air raid shelter). Infants’ ward. Note arrangement of cribs. Towels are to pre- 
went light shining in the infants’ eyes. 


precautions to be taken. These precautions were su- 
pervised and controlled by the chief of the medical 
service of the German Air Force (Chef des Sani- 
taetswesen der Luftwaffe). He issued specific direc- 
tives regarding allocation of materials for shelters 
and other defense measures to be taken to the air 
raid precautions chiefs in the air commands (Luft- 
gau Kommando) from where they were dissemi- 
nated to the institutions affected. These were fre- 
quently mere affirmations of the information and 
guidance given civilian hospitals by the Ministry of 
the Interior. 

The adequacy of the precautions taken by hos- 
pitals to protect their patients during air raids was 
found to have been directly associated with the rat- 
ing given their area when the zones of danger were 
originally established. The most extensive and thor- 
ough precautions were taken in the obvious zones 
of danger, such as the industrial districts of north- 
eastern Germany. Until the combined Allied air 
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offensive got fully under way it was not expected 
that the bombers would reach southern Germany in 
fgrce and by the time they did it was too late to 
take the elaborate precautions necessary for the 
rotection of hospital facilities. In fact, until early 
n 1944, Bavaria was frequently referred to as the 
‘Air Raid Cellar of the Fatherland.” 


ospital air raid shelters 


The air raid precautions which were suggested 
to hospitals by the Ministry of the Interior covered 
most eventualities, such as: when and where to 
build shelters, and what type; the best methods 
for supporting and reinforcing cellars; the neces- 
sity for supplying sufficient water in air raid shel- 
ters; when to shut off the boilers; setting up an 
emergency operating room; arrangement of exits 
and entrances; when to bring patients into the shel- 
ters; and the conduct of doctors and nurses in the 
shelter.® 
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Ficture 77. 


Air raid hospital bunker children’s ward. Notice how close the beds are placed together, the use of double-decker 


bunks and the crowded washing facilities. 


The choice of shelters which were constructed, 
bunkers* or reinforced cellars, depended upon the 
danger zone in which the hospital was located. 

A typical hospital bunker of the tower type was 
from three to six stories high, square or rectangular 
in shape, and windowless. The walls were of re- 
inforced concrete and stone approximately 2.3 to 
2.7 meters thick. The roof, also of reinforced con- 
Crete, varied in thickness from 3 to 5 meters. These 
bunkers were usually connected to the hospital by 
Several ramps and, in addition, there were also 
auxiliary underground passageways leading to the 
Outside. The doors were double with a vestibule be- 
tween, the so-called “gas lock” (Figure 75). Each 
floor had a central corridor into which the rooms 
led. The patient room held from 6 to 8 patients, or 


* The German term Bunker was used to denote a type of 
Shelter which was of permanent construction. It can be dis- 
tinguished from the improvised type built in cellars or by 
reinforcing ordinary buildings. Bunkers were of two types: 
underground and tower. 
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twice that number if tier bunks were used. There 
was a small kitchen on each floor equipped only 
for washing dishes and keeping food warm. There 
were no cooking facilities in any of. the air raid hos- 
pitals visited. As the accompanying charts show, 
each floor usually included such facilities as was! 
rooms, service rooms, and toilets. Mechanical equ p- 
ment such as storage batteries, pumps, diese! en- 
gines for emergency lighting and water, the heat- 
ing systems, all these were situated in the under- 
ground floor of the tower-type bunkers. Not all 
bunkers had their own water supply, some of them 
having to rely solely on the city system. All of them 
did have their own stand-by lighting systems. The 
so-called “tower” bunkers ordinarily had one story 
fully underground, one partially underground, and 
the balance above ground; the subterranean bunk- 
ers ordinarily had all floors except the top one 
underground. The actual size and bed capacity of 
these massive structures varied with the size of the 
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hospital of which they were a part. A few could 
accommodate as many as 300 bed patients but 
most were smaller, with a bed capacity of from 100 
to 200 patients. Each section of the hospital usu- 
ally had its own floor with precedence being given 
to surgery, obstetrics and pediatrics in that order 
(Figure 76, 77). As a rule, there were complete 
operating rooms for surgery and gynecology. There 
were delivery rooms and emergency surgery rooms 
and in many instances the roentgenologic equip- 
ment of the hospital was located in this protected 
building. The equipment in these bunkers was as 
complete and modern as that to be found any- 
where. In other words, the typical bunker was a 
self-sufficient hospital, large enough to house all of 
the patients in its parent buildings who could not 
get themselves to shelter when the raids came. 
The details of the construction of the bunkers, 
such as the dimensions of the walls, the size of 
the bunker in relation to the size of the hospital, 
the construction of air-circulating apparatus, and 
all such pertinent information, was laid down in a 
guide of the Reichs Air Ministry (Luftfahrts Min- 
isterium) in 1944.* A hospital constructed accord- 
ing to such lines was that at Hamm (Figures 
78-88). These basic principles were relayed to the 
city architects through the air raid control system. 
The materials for the construction of these shelters 
and the construction itself was paid for by the state. 
Most of the hospitals in northern Germany had 
one or more of these bunkers, either of the tower 
or the subterranean type. In southern Germany, 
most of the hospitals depended upon reinforcing 
their cellars, (Figure 89), occasionally enlarging 
them first and making them bomb fragmentproof 
and shockproof.’ In the areas which were not con- 
sidered to justify a high air raid protection priority, 
most air raid precaution measures were left to the 
local authorities. An interesting improvisation was 
found in a hospital in Wurzburg where a subter- 
ranean wine cellar was converted into an air raid 
shelter complete with an operating room and all 
other facilities. 
Construction of the bunkers was begun as early 
as the summer of 1940 and progressed according to 
need. In some communities of the north, such as 


Hamburg, the local public health department . 


started protecting hospitals by having them rein- 
force the ceilings, balconies, and cellars with con- 
crete, even before the national program was inaug- 
urated. All government-supported construction of 
air raid shelters stopped, however, on January 1, 
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1944, because of shortage of building materials. It 
should be noted that this preceded by many months 
the climax of the air attacks. 

Most of the air raid shelters in hospitals, whether 
of the bunker type or the cellar type, had emer- 
gency operating rooms and after air raids had be- 
come very frequent, these emergency operating 
rooms in the shelters were used constantly in pref- 
erence to those in the exposed buildings. The capac- 
ity of the air raid shelters was usually less than 
the total bed capacity of the hospital and was pri- 
marily for bedfast patients. All those patients who, 
because of the nature of their illness, could not 
readily help themselves were to have this fact stated 
on their temperature chart or, if no temperature 
chart was kept, on the name plate on the bed (this 
was the subject of a special decree). During the 
earlier phase of the air war, all bedfast patients 
(those either too sick to move themselves or whose 
illness was such that it made quick moving diff- 
cult) were brought to the air raid shelters on the 
first alarm. As the air war intensified, the hospi- 
tals were ordered by the civilian defense leader to 
move such patients into the shelter each evening 
and have them taken back to the hospital again 
in the morning. Still later they were ordered to be 
kept in shelters. all the time. The ambulatory pa- 
tients retired to shelters only when the alarm 
sounded. This moving of patients back and forth 
imposed terrific strain on the personnel who, how- 
ever, became quite proficient at the job. In a large 
hospital in Nuremberg, for example, all patients 
could be evacuated from the hospital building to 
the bunker (of the tower type, four stories high) in 
seven minutes (Figure 90). That particular hospital 
had a bed capacity of 160 beds. In most hospitals, 
especially the municipal hospitals, there were one 
or more doctors on duty for the reception of air 
raid victims twenty-four hours a day during the 
height of the air war. It was this doctor’s duty to 
help the patients within the hospitals and also to 
organize emergency teams for the treatment of casu- 
alties brought to the hospital with wounds resulting 
in the air raid. At the City Hospital at Dortmund, 
the assistant chief of the surgical department lived 
in the hospital for over two years and there set up 
three teams for the emergency treatment of air raid 
casualties; one for organizing and directing the pa- 
tients; another, usually a head surgeon with two 
assistants, to do the major operative work; and a 
third to handle minor injuries and give transfu- 
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Ficure 89. Reinforced basement-type air raid shelter. Neu- 
‘ropsychiatric clinic. University of Munich. 

Sions, infusions, and medications. This setup was 

fairly typical. 

Most bunkers were self-sufficient, in that they had 
an auxiliary water supply, usually from a well, to 
be used when the city water system was disrupted; 
an auxiliary power plant, usually diesel, for use 
when the city power was disrupted (Figure 91) ; a 
heating system; and an air circulating apparatus 
and so-called “tea kitchens” on each floor (Figure 
92). Medical Branch representatives were told in 
many cities that, owing to the scarcity of fuel oil, 
the diesel engines could only be run part-time, so 
that in many instances, when it was necessary to de- 
pend upon the emergency equipment run by the 
diesel power, there might be many hours in the 
day when the hospital was without its facilities and 
Could get no water, lighting, or heat. In most of 
the air raid shelters, members of the survey were 
Struck by the lack of adequate facilities for feeding 
the patients, other than the small “tea kitchens.” In 
One hospital (Nuremberg) all the food for the 
whole hospital and its two bunkers was prepared 
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in a central kitchen and had to be carried to the 
shelters through the open. 

A splendid example of an underground hospi- 
tal which was well conceived and organized was the 
subterranean section of the university hospital at 
Frankfort. Blueprints and photographs were made 
of this institution and are shown in Figures 93-97, 
inclusive. 

The subterranean section of the municipal hos- 
pital at Ludwigshafen (Figure 98), contained sev- 
eral features which are of interest. It was built in 
1937 in the central courtyard of the hospital and 
provided space for 160 patients with a space allow- 
ance of 35 square feet per patient. The walls and 
roof are of reinforced concrete, 8'%4 feet thick. Atop 
the roof is a 6% foot dirt fill. In water, lighting 
and heat the hospital is completely independent. 
The ventilation system is gasproofed and there 
are emergency stand-by units for all services. 
Power was received from three sources. Under 
normal conditions it came from the city facilities 
from which they had a number two priority, which 
is to say, that in an emergency the hospital was 
the first to receive power after the powerhouse it- 
self. If this power failed, it could cut in on the 
lines of the big I. G. Farben chemical plant. 
Should this also be cut off, the hospital was able 
to maintain low wattage illumination in the hall- 
ways with the diesel unit in the shelter. And, as a 
final safeguard, the walls of the operating, steriliz- 
ing, and instruments rooms were painted with flour- 
escent paint. The chief surgeon demonstrated this 
novel idea by extinguishing all the lights in the 
operating room. The light then given off by the 
walls and ceiling was fully adequate to permit the 
surgeon operating when all power failed to tie off 
the blood vessels and close and dress any wound or 
incision thus interrupted. The chief of staff stated 
that the room would remain light for as long as-the 
electric lights themselves had been on. 

The patients in this underground section were usu- 
ally 4 to a cramped, low-ceilinged room, in double- 
decker beds. The acutely ill, including those with 
traction splints and pneumonia patients, remained 
in the subterranean section during their entire ill- 
ness. Other patients returned to their beds in the 
main hospital after each raid. In the dim light of 
this underground fortress the general psychologic 
atmosphere was unpleasant but the facilities pro- 
vided were sufficient for the essentials of medical 
care. No odors could be detected. 

It is interesting to note, as a side observation, 
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Ficure 90. Bunker hospital at Nuremberg showing connection to main building. The obstetrics and gynecology clinic on the 
left had been damaged by a bomb hitting in the courtyard on the other side of the building. Appendage atop the five story 
windowless hospital is a fire watcher’s shelter. Walls, roof and floors are nine feet thick. 


that in some hospitals the facilities in the newly attack was imminent. The crowding together of the 
constructed bunkers were much more modern and __ patients must have made hospitalization extremely 
efficient than were the facilities, especially the oper- | unpleasant. Despite this and despite the experience 
ating rooms, in the hospitals themselves (Figure of being bedridden during an attack in the deep, 
99). On the other hand, those hospitals which had dank, dimly lit cellars of these hospitals, that did 


to resort to their own reinforced cellars as air raid ot possess a formal air raid annex, patients and 
shelters, often had to put up with dark, unhygienic, physicians reported that such an underground life 
uncomfortable quarters. The degree of prepared- § was preferable to the patients to being sent to the 


ness of the individual institution appeared to be a §emergency or to the Brandt hospitals where they 
direct reflection on the amount of initiative and {would be separated entirely from their home com- 
foresight displayed by the hospital’s chief of staff | munity. 

and superintendent, rather than of the force of th 


directives emanating from government quarters. Wartime and auxiliary and 
The Ludwigshafen subterranean hospital was in- emergency hospitals 
spected by a Medical Branch investigator while the In order to have as few patients as possible re- 


area was under artillery fire and the threat of air maining in the larger hospitals subject to the dan- 
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Ser from air raids, and to compensate for the loss 
of beds resulting from. the precautionary evacua- 
tion of patients from the upper floors of hospitals, 
the destruction of buildings by bombing, and the 
use of beds by the Army, two types of auxiliary 
hospitals were set up. These were the auxiliary hos- 
Pitals proper (Hilfskrankenhaeuser) and the emer- 
8ency hospitals (Ausweichskrankenhaeuser); each 
type of auxiliary hospital with its particular func- 
tion will be referred to hereafter as HKH or AWK. 

In the fall of 1939, the Reich Minister of the In- 
terior issued a directive ordering all cities to set 
up auxiliary hospitals, partially to compensate for 
the loss of beds taken over by the Wehrmacht. The 
basic standard set up for air raid cities of the first 
Priority was one hospital bed for each 1,000 inhabi- 
tants. These auxiliary hospitals were usually lo- 
Cated. within the city limits but as far removed as 
Possible from the center of the city and the indus- 
trial sections. In most instances they were under 
the control of the district administrator (Landes- 
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Air raid hospital. Engine room for light, water and heat, municipal facilities were also available, but each air raid 
bunker had its own independent facilities, including sewage system. 


rat) or the mayor. According to the routine pro- 
cedure the city would take over a school, pension, 
or small sanitarium, recondition it as much as pos- 
sible for use as a hospital, and lay in stocks of 
necessary supplies. The latter were drawn from the 
inventories of various hospitals in the community. 
Every effort was made to retain these auxiliaries as 
dependent adjuncts of the main hospitals. The pri- 
mary function of these HKH was of an emergency 
nature, i.e., they were to be prepared to take air 
raid casualties after initial treatment at a regular 
hospital or air raid first aid station. They also re- 
ceived a few Army casualties and “slave” laborers 
as ordinary admissions providing a sufficient num- 
ber of beds were kept available for use in catastro- 
phies. 

The number of these auxiliary institutions to be 
found in a given municipality was seldom that re- 
quired by the government’s decree. Like so many 
other accomplishments in the dire national emer- 
gency confronting these people, whether these hos- 
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Ficure 92. Air raid hospital bunker, Frankfort on Main, 
typical compact diet kitchen. Note exterior installation of 
electrical facilities, and water and sewer pipes. Small general 
utilities closet in rear. Electrical stove on the right. Electrical 
refrigerator on the left. 


pitals were established beyond the danger area de- 
pended upon the ability of the responsible medical 
personnel. Some cities had an inadequate number 
while others, like Nuremberg, which had fifty aux- 
iliary hospitals, had small -hospitals set up in 
schools and large houses. 

The emergency hospitals, on the other hand, were 
a function and a responsibility of the individual 
hospitals, and were staffed and supplied by the 
hospital solely for its own use. Their primary pur- 
pose was to relieve congestion in the parent hospi- 
tal. This was accomplished by sending to the AWK 
those patients who were readily transportable and 
those whose illness was such that they were likely 
to need hospital care for more than a week or ten 
days. Transportation, by a law promulgated in 
1941, was accomplished by auto, truck, bus, or rail- 
road, usually, under the auspices of the German 
Red Cross. Army hospital trains were also made 
available in emergencies. Every large hospital, 
especially hospitals in the larger cities and con- 
gested areas, had one or more of these-AWK’s, and 
not infrequently a large general hospital or a uni- 


versity hospital would have an AWK for each divi- » 
sion, i.e., one for surgery, one for medicine, one 
for pediatrics, etc. While transportation to the 
AWK was at the hospitals’ expense, patients had 
to pay their own fare to their homes after dis- 
charge. The AWK were usually located in the open 
country or in villages as far removed as possible 
from targets of aerial attack. They were frequently 
50 to 60 miles from the parent hospital and were 
in buildings such as castles, cloisters, pensions, ho- 
tels, and schools. Patients talked to stated that the 
light, airy, pleasant atmosphere provided a welcome 
relief from the depressing conditions in their home 
cities. (This opinion was contradicted by others, 
as seen in the following paragraph.) The staffs 
of these emergency hospitals were usually made up 
of assistant physicians from the main hospital. This 
is probably where most of the women physicians on 
hospital staffs were utilized in Germany during the 
war. Every effort was made to maintain intimate 
professional liaison with the chiefs of staffs at the 
main hospital but this was extremely difficult. Lack 
of gasoline and the pressure of overwork some- 
times severed the contact between the two facilities 
for months at a time. This lack of contact was re- 
peatedly referred to as one of the greatest handi- 
caps in the auxiliary hospital system. 

Patient reaction to being sent to hospitals de- 
veloped into a problem fundamental to this sys- 
tem. The reaction of hospitalized patients to evacua- 
tion to a distant city or even to a hospital in a near- 
by village was an important consideration in deter- 
mining the type and location of air raid hospitals. 
It was repeatedly asserted by hospital superintend- 
ents and staff physicians that patients resented being 
moved away from their communities and that worry 
over their families and their own intense loneliness 
—no visits were possible because transportation and 
communication was spotty and unreliable—caused 
impairment in the recovery of many patients in 

acuation hospitals. As careful examination of the 

agrams show, even in the best of air raid hospi- 

Is there was crowding. Most of these were visited 

ter the war had ended when the constant threat of 

attack had passed and patients could again be 
tributed as in normal times. 


Brandt hospitals for air raid casualties 


n addition to the HKH and the AWK discussed, 
there was still another type of auxiliary hospital, 
the so-called Sonderlage der Aktion Brandt or 
the special facilities of the Action Brandt. These 
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Ficure 93. Air raid hospital bunker, four-bed ward. Notice proximity of beds which are placed end to end. Space between 
bedside tables so small that nurse has to turn sideways. 


Ficurr 94. Hospital bunker of the subterranean type, Frankfort on Main. View showing well marked roof of the air raid 
hospital bunker. The bombed and fire gutted surgical pavilion of the university hospital is shown in the background. The small 
towers shown to the right, and left are principal air intakes ; 25 such air intakes were provided. Officer in foreground is inspect- 
ing ventilator filter outlet. Construction of this two story 300 bed hospital bunker took 20 months. 
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Ficure 95. Air raid hospital bunker in Frankfort on Main. Engine room and underground power house. This was an emer- 
gency unit available if central or municipal power failed during or following an air raid. 


were the unique hospitals “strategically located” 
throughout Germany to care for air raid casualties 
for whom prolonged hospitalization was necessary. 
These hospitals were planned and constructed ac- 
cording to certain basic principles that would as- 
sure uniformity, economy, and, while doing away 
with the fortresslike nature of the air raid hospitals, 
would assure protection from bombings. 

Before he was made Reich commissar for health, 
Professor Karl Brandt came to the conclusion that 
not enough preparation was being made for the pro- 
tection of hospital patients from the effects of 
aerial war. This became very evident after the 
heavy raids on Emden in 1941. It was apparent 
that special measures would have to be taken in 
the north and northwestern areas of Germany 
where there was the greatest concentration of in- 
dustry and population. Therefore, in 1942, when 
Brandt took office, he started the organization of 
a group of German officials, the Aktion Brandt, 
whose mission was to be the construction of this 
network of hospitals. Besides Brandt and his two 
deputies in charge of the actual work, the group in- 
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cluded Todt, the famous chief of war construc- 
tion for the Nazis, Reichsminister Albert Speer, 
who controlled the allocation of all materials, and 
an architect named Diestal to make the basic de- 
sign, Figure 100. 

The master plan they evolved provided for a 
semicircular main hall with wards extending from 
the outer circumference of this semicircle, prefer- 
ably facing south and with the windows primarily - 
on the sunny side (Figures 101, 102). The entire 
unit was a one-story construction and conformed 
as much as was feasible to the contour of the 
land on which it was built. The floors and founda- 
tions were of concrete, and it was hoped that all 
the structures could be of poured concrete or ce- 
ment brick as they were planned as permanent in- 
stallations. However, as the war progressed and 
materials became more scarce, the construction had 
to be simplified, the superintendent of the hospi- 
tal at Eisenberg (which the American investiga- 
tors visited in a search for the secret files of Com- 
missar Brandt) stated that at one time a mill in 
Leipzig was commissioned to prefabricate these 
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Ficure 98. View of the entrance to the subterranean section 
of the Ludwigshafen municipal hospital. 


6 


hospitals “mail-order house” style, but that a bomb 
dropped on this mill demonstrated the lack of 
Wisdom in such a plan. 

There was a good deal of variation in these hos- 
Pitals although they all conformed to the basic 
plans. Each was designed to provide for 800 pa- 
tients, but because of scarcity of equipment, a hos- 
Pital was initially equipped to care for 500. When 
the institutions were complete they were to pro- 
Vide all the services of a general hospital at an 
anticipated cost of from 4,500 to 6000 Reichs- 
marks a bed. The handbook for architects and con- 
tractors and a set of the German government’s 
blueprints of the fundamentals of design and con- 
Struction were captured and may be inspected in 
the files of the USSBS at the War Department. 

As far as could be learned, forty-four of these 
hospitals were built of which only six were true to 
model design. They were centered in the areas of 
Western Prussia, Westphalia, and the lower Rhine, 
but one was south of Frankfort. They were usually 
to be found in a dense wood several miles re- 
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moved from an unimportant town possessing good 
rail and highway communications. Upon inspection 
they appeared to be adequately staffed and some- 
what better equipped than the ordinary city hospi- 
tal. The location and surroundings provided a 
very satisfactory impression. The only criticism 
elicited from the patients and staff was that the 
patients felt lost and isolated so far away from 
their homes. Staff members and members of their 
families remarked that being stranded there, fam- 
ilies soon began to get on each other's nerves and 
the resulting difficulties affected the harmony 
among the professional staff. 

For administration, half of the Brandt hospitals 
were under the control of the central government. 
The remainder were controlled by the provinces in 
which they were located or the city they served, or 
the states shared the control with one of the two. 
It was originally planned that the central govern- 
ment would give all these hospitals to the various 
provinces but many difficulties arose that made this 
impractical. 

Perhaps the principal reason the government di- 
rectly administered half of the Brandt hospitals 
was that by such control it was enabled to main- 
tain a better balance of occupancy than might 
otherwise have been possible. It is known that in 
all those government-controlled hospitals the pa- 
tients were allocated to them by the Brandt office 
in Berlin. For example, when most of the hospi- 
tals in Trier were destroyed, several Brandt hos- 
pitals were notified that they would receive a cer- 
tain specified number of patients on a specific date. 
The notice given was usually not in excess of 
twenty-four hours and the respective hospitals 
would receive a hospital train of the patients allo- 
cated to them according to the vacancies in each of 
the different medical services reported in their 
daily telegram to Berlin. The initiative of evacua- 
tion of patients to the Brandt hospitals came from 
the local city health officer when he felt that the 
number of available hospital beds in his city was 
going below his minimum requirement. He would 
request a hospital train from the central health 
office of his district (Bezirk), which in. turn would 
request the train from the Army. Each train was 
completely staffed with Army personnel despite 
the fact that the patients to be moved were civil- 
ians. Evacuation was organized by the allotment 
of a certain proportion of the space available to 
each hospital in the city. The cases were selected 
from among the surgical and chronically ill pa- 
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Ficure 99. 


Air raid hospital bunker, Frankfort on Main. Operating room. The operating rooms were connected by the hallway 


shown through the doorway in rear. This hallway provided access from all rooms, to the central sterilizing room. There was one 


scrub room for each operating room. 


tients at the discretion of the individual hospital 
director in filling his quota. The type of patients 
to be evacuated was restricted only insofar as to 
rule out infectious or contagious cases, and the 
‘anticipated duration of hospitalization was _ re- 
j quired to be in excess of eight weeks. The patients 
were transported without cost to themselves, the 
charge being borne by the local health insurance 
xchange. 


ffects of hospital evacuation; medical 
ects of individual and mass evacuations 


In the cities bearing the brunt of the aerial offen- 
sive the policy of evacuating the patients to the 
outlying hospitals (other than those evacuated by 
rail) made it possible to maintain surgical facil- 
ities and services and to take care of semiambula- 
tory medical cases in the established hospitals 
within the city for as long as bed space remained 
available. The evacuation system also met the ne- 
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cessity of maintaining a complete staff of surgical 
personnel near the scene of anticipated bombing 
attacks. The litter type of surgical cases were also 
retained in order to maintain an even distribution 
of patients, for most of these could be considered 
as ambulatory when it came time for them to seek 
the safety of air raid shelters. People suffering 
from infectious diseases (who could not, there- 
fore, be properly placed in the crowded shelters), 
all maternity cases, and hospitalized children were 
usually moved to the auxiliary institutions in the 
outlying districts immediately upon admission to 
the hospital near their homes. 

Just as in England, so it was in Germany that 
as food became more difficult to obtain in the 
cities, as the air war gradually turned from pre- 
cision targets to city areas, and as the impact of 
total war began to impress itself on the delicately 
balanced economy of large German cities, the 
trickle into the country of the women and the 
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Ficure 101. Exterior view of a typical Brandt hospital. Barrack type. These expansion hospitals were built outside cities which 
were subjected to air raids. They were usually located in a wooded area. 


Ficure 102. Internal medicine clinic at Ludwigshafen municipal hospital. First two stories were still in use despite the damage. 
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children, the aged and the infirm, became a great 
flow. By the end of the war, this migration from 
the cities had reached such proportions that the 
overcrowding in the hamlets, the villages, and the 
resort towns was as bad as what one would expect 
to find in a tenement district. This shift in popu- 
lation was such that the census of many German 
Cities was reduced by one half and that of most 
Country districts was doubled or tripled. 

This direct consequence of the Allied strategy 
to knock out Germany from the air, this break- 
ing-up of the German family, this dislocation with 
its certain, though not yet statistically apparent, 
impairment of the national health, was one of the 
severest hardships the average German had to 
face during the war. 

The location, administration, and organization 
of the evacuation areas is the subject of discussion 
in the report of the Civilian Defense Division of 
the USSBS. The writer is concerned here only with 
the effect this evacuation had on the health of the 
evacuees and the permanent residents. In short, it 


may be said that the people brought to the farm- 
ing communities the city diseases. From the 
crowded shelters and from the destroyed homes 
they brought scabies, tuberculosis, and diphtheria. 
None of these are recorded to have assumed the 
proportions of an epidemic in the evacuation areas 
but they were a constant source of worry to the 
physicians. The other problem in the evacuation 
area was that of providing adequate hospitalization 
and medical care. 

The greatest migration was into the resort region 
of Upper Bavaria, into the section of Greater Ger- 
many bounded by Munich, Constance, Innsbruck, 
and Salzburg. The total population of this area 
was approximately three times its peacetime norm. 
In the official migration which was arranged by 
the government but actually administered by the 
Nazi party welfare agency because of its propa- 
ganda value, those coming from a certain area in 
the Rhineland or Rhur or elsewhere in the north 
were dispatched to a specified area in the south. 
For example, the people of the Rhineland were 


Ficvre 103. Brandt hospital ward with eight patients. Note sunny, spacious atmosphere as compared with the air raid bunker 
type hospital. In European hospitals patient’s name goes on chart over head of bed, and fever chart is kept near foot of bed. 
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sent to the Lake Staremberg area south of Munich; 
Salzburg received the people from Westphalia, and 
so on. It should be remembered that this designa- 
tion of the place to which the individual citizen 
was sent was followed only if he participated in an 
official mass migration party. If the evacuation was 
wholly individual and independent of any party 
assistance, as most of them were, then the person 
went to near-by farmers, relatives, or resorts where 
they might be fortunate enough to find accommo- 
dations. 

The demand for hospital beds created by this in- 

flux of people into the rural areas was usually met 
by establishing small hospitals in available build- 
ings or by building a small additon to the local 
hospital. For example, in Garmisch-Partenkirchen, 
the bed capacity was increased from 106 to 270 
beds; in Weilheim from 380 to 438 beds; and in 
Schongau from 103 to 198 beds. 
_ There was but one Brandt hospital in southern 
Germany and it was soon taken over by the Army. 
In traveling through these areas one is impressed 
by the apparent inattention of the national govern- 
ment to the health and medical care of these evac- 
uees. No one was permitted to leave his home 
city regardless of the severity of the bombing if 
he was old enough and physically able to do any 
type of work. In the lack of adequate medical care 
as demonstrated by the failure of the government 
to provide an increase in physicians and hospital 
beds which would even approximately correspond 
to the increase in population in the evacuation 
area, may be seen a demonstration of the Nazi ten- 
dency to regard such people as “nonessentials.” 

Some help was obtained from evacuated doc- 
tors, but, on the whole, the local medical profes- 
sion had to handle the situation. There were very 
_few instances of deferment from military duty be- 
- cause of the need for physicians in these areas re- 
ceiving evacuees. Our informants (doctors and offi- 
cials in the area) said that by working extra hours 
and by discharging patients from the hospitals a 
little sooner than they ordinarily might, and by 
seeing only the acutely sick people, they were able 

to handle the situation. 


Kinder Land Verschickung movement fo send 
children to the country 


In order that children might be protected from 
the dangers of air raids, and also that they might 
continue their education (many schools in the 


north had been damaged), the Kinder Land Ver- 
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schickung under the Nazi party evacuated children 
from whole areas in the north to the south. This 
movement included especially youngsters between 
the ages of 10 and 15 (Realschule and Gymnasium - 
age) with their teachers, camp leaders, equipment, 
doctors, and so on. Schools were set up in the 
towns of Kochel, Bichl, Garmisch-Partenkirchen, 
Toelz, and Tegernsee which served the district of 
Westphalia, the Rhineland, and Hamburg. In this 
way, education was not interrupted except for 
occasional periods of work on the farms which all 
of these youngsters had to do. The Nazi party wel- 
fare agency usually took over pensions or hotels 
for the purpose, set up one or two small hospi- 
tals with their own professional staffs, and, in 
many instances, allowed extra food rations. The 
children were examined before departing from 
their homes and were again examined upon their 
arrival at the evacuation area. No epidemics were 
reported, many of these youngsters gained weight, 
and their general health was good. 

There was no evidence that parents were forced 
to evacuate their children although many stated 
that the program was conducted along the lines of 
National Socialist volunteering in which any sug- 
gestion carried a sharp point. When the bombings 
began in some cities (Stuttgart, Essen, and others), 
the primary schools were closed in order to force 
parents to send their children into the country or 
with a KLV mission. The parents were allowed to 
visit them at periodic intervals and on rarer occa- 
sions, the children were allowed to visit their par- 
ents, provided the latter were in an evacuation area. 

Air raid shelters, auxiliary hospitals, emergency 
hospitals; conclusions: 

The establishment of auxiliary hospitals (HKH, 
AWK, and Brandt hospitals) was a direct outcome 
of the bombings that created an additional financial 
burden upon the communities and hospitals, and an 
added strain on their medical and nursing person- - 
nel resulting from the scattering of patients. 

The construction of air raid shelters was an 
added expense and the necessity of using them so 
constantly caused a strain upon the personnel and 
in many instances hindered the recovery of patients 
(see a following section of this chapter on the ef- 
fects of bombing on hospital medical care). How- 
ever, the efficient use of these facilities (air raid 
shelters, AWK, etc.) probably accounts for the ex- 
tremely low number of casualties among both pa- 
tients and personnel in hospitals (see the follow- 
ing section). 
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The Brandt hospitals were well equipped and 


8enerally satisfactory, but it was felt by many 


Physicians that they were too far removed to be 
used efficiently. 


Hospitals and hospital personnel 
Casualties among hospital patients and 


nel. Despite the extensive damage to many of the 


Ospitals in Germany the casualties among pa- 
tients, doctors, and other personnel was remark- 
ably low. There were many instances when half 
of a hospital was destroyed with only a negligible 
number of casualties to the patients. Even when 
hospital buildings suffered direct hits, no or few 
casualties resulted. Our informants were unani- 
Mous in agreeing that this was attributable to keep- 
ing the patient load in hospitals at the number 
Which could be taken care of in the shelters, to 
efficient (and semipermanent) use of air raid shel- 
ters, and to “‘luck.” . : 

In some instances, the patient casualties were the 
result of nonco-operation on the patient’s part, as, 
for example, when a psychotic patient refused to 
budge and there was no time to get help to move 
him; some doctors were killed because of a false 
Sense of duty keeping them unnecessarily exposed 
(as at a hospital in Hamburg, where two women 
doctors remained out of the shelter and were 
killed) ; occasionally a nurse would be trapped in 
her sleeping quarters which were usually on an 
upper floor. On the opposite side of the ledger 
are the following examples of pure luck. In one of 


.the hospitals at Augsburg, a child was thrown 


from its bed when a bomb exploded just outside 
the hospital walls and was tossed through a door- 
Way and landed unharmed on another bed; in the 
Altona hospital at Hamburg, two patients had 
returned to their beds, the first to enter the build- 


ing after a raid, when an unexploded bomb was 


Noticed embedded in the foundation. This went off 
before they could be warned and the two patients 
in their beds “slid” down the collapsing floor into 
the basement on their beds, with only a few 
Scratches and bruises from falling debris. In an- 
Other hospital at Hamburg, the Hafen Kranken- 
haus, which suffered severe damage in twenty raids, 
there were no patients killed or wounded and only 
two employees were killed and two wounded. In 
Stuttgart in a hospital which was totally destroyed 
in two raids, no patients were lost and only one 
doctor and two employees were killed. Data for 
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the city of Essen are presented in Table 33 as be- 
ing a fair representation of what happened. All 
statistics from the hospitals are in the USSBS file 
in the War Department. 


TABLE 33. MorTALITY AND PHYSICAL DAMAGE FROM 
BoMBING IN THE HOosPITALS OF ESSEN 


Total Occupants “Shelters 
Institution Damage Killed Available 
Staedtisches Serious 10 children 

Krankenhaus (1942) Yes 
Krupp (Lazarett Totally Unknown 

Strasse) Destroyed (85estimated) No 
Krupp-Altenhof Moderate None Yes 
Lambertus- 

Recklinghausen Undamaged None No 
Huyssenstift Slight None Yes 
Elizabeth One wing 

Krankenhaus destroyed 1 Yes 
Franz-Sales Haus Serious 30; - No 
Knappschaft-Stehle Slight. None Yes 
Laurentius Hospital Slight None Yes 
Evangelisches-Stehle Slight None No 
Josephs-Kupferdreh Slight None Yes 


Some hospitals, of course, were not so fortu- 
nate as Essen, but when the degree of destruction is 
seen it is amazing how few patients, doctors, nurses, 
and personnel were killed or injured. The figures 
collected were usually obtained from the hospital 
superintendent and were checked in interviews with 
doctors and nurses as well as with the local health 
departments. 

Damage to hospital buildings and facilities. 
Inasmuch as hospitals were not a direct target for 
air attack the degree of damage to them varied 
with the intensity and frequency of the bombing 
raids upon the cities and with the location of a 
hospital within the city, i.e., whether it was close 
to a railroad, a factory, or other military target. 
Most of the hospitals in the cities visited by. the 
Survey investigators were damaged to some extent. 
In some only the windows were shattered or 
the roofs were torn away by blast concussion. 
Many received damage which was measured from 
moderate to severe, while some were completely de- 
stroyed by incendiary and high-explosive bombs. 
Where it was possible, a ground plan of the 
buildings showing the damage inflicted was. se- 
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Ficure 107. Photograph showing destruction of the hospital building, Frankfort on Main, due to aerial bombings. 


Cured, and a representative selection of these is in- 
cluded (Figures 104, 105, 106). In addition to and 
entirely distinct from the actual destruction of their 
buildings, most of the hospitals were affected by 
the curtailment of power, destruction of water and 
Sewage facilities and lack of gas resulting from 
bombing damage to the city in which the hospital 
was located. Although the strategic air attacks were 
discontinued prior to V-E day, when these hos- 
Pitals were visited in May, June, and July gas still 
was not available in most of them except for short 
Periods during each day. The lack of power, while 
disrupting the efficient operation of the hospital, 
was usually temporary. 

Perhaps the most serious handicap to running 
@ hospital is a lack of water. Some hospitals were 
foresighted enough to drill their own wells and 
have a source of supply in the buildings when the 
City water lines were affected. Some made provi- 
Sions for using small streams running through their 
8rounds. Usually all water from such auxiliary 
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sources had to be boiled. The outstanding example 
in the experience of the Survey of a large hospital 
operating without any running water was the city 
hospital in Ulm. Here in a 250-bed institution 
which had a 450-bed capacity before the air war, 
every drop of water had to be brought in pails, 
barrels, and water wagon from the valley below. 
Fortunately the sewage lines were intact but one 
can imagine the problems thus created. The hos- 
pital had relied on the municipal system entirely 
and their mains in that area of Ulm had been out 
for two months when the hospital was visited. In 
Cologne the University Hospital was forced to ob- 
tain its water from taps on emergency pipes laid 
above ground in its section of the city. As previ- 
ously mentioned, most of the large hospitals had 
supplied themselves with emergency power units, 
usually diesel; when these did not function (usu- 
ally because of lack of oil) or where there had been 
none set up, it was necessary to resort to candles’ 
and to hand pumping of well water. It is estimated 
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Ficure 108. Obstetrics and gynecology clinic of the Krupp sanatorium which was taken over when main hospital was de- 
stroyed (Fig. 72). Land mine hit just this side of building doing all damage shown. Two nurses were killed. Building is regarded 


as “moderately damaged.” 


that 45 per cent of the beds in Germany’s perma- 
nent, peacetime, general hospitals were destroyed 
by Allied bombing. The Krupp hospital at Essen, 
the ancient Insel‘Spital (see the frontispiece) in 
Nuremberg, and many other famous institutions are 
completely wrecked and no longer function. The 
Barmbeck Krankenhaus at Hamburg, the Charité at 
Berlin, the university clinics at Munich and Frank- 
fort, are only partially intact while a few escaped 
unscathed. What has happened may best be told by 
the accompanying photographs, Figures 107-110. 
Damage to hospital equipment. As soon as 
space was available in the air raid shelters much 
of the hospital’s valuable equipment was moved 
there for safety. Despite this, many specialized in- 
struments, such as cystoscopes and the like, and 
much laboratory material and _ roentgenologic 
equipment was destroyed by exploding bombs. As 
discussed in another section of the report (Chapter 
Twelve, on the development, production, and dis- 
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tribution of medical supplies), the replacement 
pool for this type of material was not great. It 
was therefore not at all unusual to find a hospital 
without some of its vital equipment. When replace- 
ments were available from the government, it took 
months of effort, correspondence, and red tape to 
secure them. In most instances great care was 
taken to protect the equipment so that when the 
war ended the German hospitals were in a less seri- 
ous position concerning their equipment than they 
were concerning their housing. 

Reconstruction of bombed hospitals. Because of 
the scarcity of material and labor, most of the 
reconstruction work was necessarily confined to 
emergency measures, i.e., patching roofs, plugging 
gaping holes in walls and windows with tarpaulins 
and boards, removing debris, and repairing plumb- 
ing, power lines, and boiler rooms, When a por- 
tion of a building was destroyed beyond the point 
where these emergency repairs would suffice, it 
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Ficure 109. Municipal hospital, Essen, showing what was left of administration building and out-patient clinic. Half of this 
Structure was functioning when visited. 116 high explosive bombs fell within the grounds of the hospital, of which this hospital 
4S @ part, during a single raid. Bed capacity was reduced from 700 to 120. 


was shut off from the remainder of the hospital. 

hen a whole building was so damaged, it was 
abandoned. Practically no major reconstruction 
or rebuilding of damaged hospitals was done dur- 
ing the last three years of the war. 

Air raid damage to hospitals; conclusions: 
{a) Bombing by high-explosives and incendiaries 
did a tremendous amount of damage to hospitals 
and hospital facilities. The degree of bombing cor- 
Tesponded to some extent with the target value of 
the various cities and the location of the hospital 
Within the city. (b) Considering the extent of 
damage done to hospital buildings, the number of 
Patients, doctors, and personnel suffering casual- 
ies within the hospitals was amazingly low. (c) 

ery little except emergency reconstruction of dam- 
aged hospitals has been possible. (d) It was often 
difficult or impossible to replace destroyed equip- 
ment such as roentgenologic apparatus, laboratory 
Material, cystoscopes, etc. As a result, it often be- 
came necessary to forego certain types of investi- 
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gative or therapeutic procedures. (e) The efficiency 
with which hospitals had been taking care of the 
sick within a community was lowered by the dam- 
age to the hospitals resulting from air attacks. De- 
spite this, the quality of medical care within hos- 
pitals was maintained fairly well. 


Hospital medical care 


The incidence of disease in Germany. and the ef- 
fect of. bombing on the various diseases in the 
country as a whole is the subject of Chapter Four, 
on “Diseases and Other Disorders”. The present 
chapter deals entirely with the effects of air raid 
warnings and bombings upon the hospital popula- 
tion. 

Medical care. The frequent and later almost con- 
tinuous use of hospital air raid shelters had an 
effect upon patients which varied considerably 
from place to place and with the seasons. Infec- 
tions and infectious diseases presented a perplex- 
ing problem. Experience soon showed that it was 
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Ficure 110. Gutted building in right foreground is famous old Insel Spital at Nuremberg which was one of the famed old 
hospitals of Europe. It is located in the center of the okd walled city. Photograph courtesy Miss Margaret Bourke-W hite, Copy- 


right, Time, Incorporated. 


necessary to isolate patients with infectious dis- 
eases in a separate air raid shelter, often using 
cellars for them and bunkers for the other patients, 
or keeping patients with infectious diseases in the 
cellar of one byilding while the other patients were 
kept an the cellars of the other buildings. Some 
hospitals stopped taking infectious disease cases 
altogether while many evacuated such cases to their 
auxiliary institutions immediately upon admission. 
A pediatric hospital at Augsburg claimed to have 
had very little cross infection, but only after they 
had developed a good technique of how to space 
the patients and where to place them. In another 
hospital (Nuremberg), a number of deaths re- 
sulted which were traceable to infection in infants 
located on an upper floor of a tower bunker at- 
tached to the gynecology clinic. Upon investigation, 
they found that instead of only clean surgical cases 
on the first floor of this bunker, they had a num- 
ber of badly infected cases of open suppurating 
wounds, draining ears, and the like. When these 
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were moved out of the bunker, no further infants 
became infected. Their theory was that the forced 
draft circulating the air from the bottom to the top 
of the bunker, coming through open spaces under 
the doors, carried bacteria from the first floor 
to the upper floors. On the other hand we were in- 
formed that despite the fact that obstetric and sur- 
gical patients were intermingled in this same hos- 
pital bunker (a bad practice in general), and al- 
though the sanitary facilities at times were none 
too good, they had no cases of puerperal sepsis. 
Upper respiratory infections were more prevalent 
among patients retained in air raid shelters. When 
they were too ill to be moved on each alert or to be 
transported to auxiliary hospitals, confinement in 
these dim dank cellars greatly impeded the progress 
of patients suffering with pneumonia or influenza. 
It was difficult to control the temperature of the cir- 
culating air, and people who perspired (such as 
postoperative patients, postpartum patients, pa- 
tients with menopausal symptoms) very easily 
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Caught cold from the drafts and developed pleurisy 
°F pneumonia. This was such a factor that the use 
°f the so-called “bunker-towel,” to be wrapped 
round the patient’s head and shoulders, was quite 
Common. Another reason patients with upper re- 
SPiratory infections, including asthma, did not do 
Well in air raid shelters was because the air was 
often “heavy,” especially when the circulating ap- 
Paratus did not work satisfactorily. Some under- 
8tound shelters inspected were very warm. These 
Same conditions also worked against the cardiac 
Patients. Crowding, with too many patients in a 
toom and patients in corridors, contributed to the 
development of these diseases. Small children and 
old people were more susceptible than others. It 
18 interesting to note that when a hospital in 

4mm added oxygen to the circulating bunker air 
‘or the infants, its previously high infant mortal- 
ity rate decreased. 

Surgical care. Until postoperative patients were 
kept in the air raid shelters all the time, the 

equent transportation back and forth because of 
“ir raid alarms hindered their satisfactory recov- 
ry. One hospital (Augsburg) estimated that over 
@ period of two years death occurred in 15 patients 
Which was directly attributable to this type of 
ndling. Other hospitals felt that the morbidity 
8nd convalescence of surgical cases were increased 
ut that there was no increase in mortality. Whether 
°r not wound healing was delayed is not definitely 
wn since the reports which were obtained are 
©onflicting. Suture abscesses were quite common 
8nd usually were due to Staphylococci or Sarcinae. 
atients with peritonitis. more frequently com- 
Plained of hunger while in bunkers than when in 
the hospital proper, but no explanation of this 
Could be obtained. It was soon found that lung 
Surgery could not be done in the confines of an 
®ir raid shelter, as these patients did very poorly 
Indeed. 

General impressions of the effects of bombing 
°n hospital medical care. Bunker life had a gen- 
®ral depressing effect upon patients and profession- 
1 personnel alike. As one physician said, “The 
Psychological influence was terrible.” (Die see- 
lische Beeinflussung war furchtbar.) The lack of 
resh air and sunshine; the crowding with its con- 
Sequent lack of privacy; the almost universal pres- 
nce of bedbugs and roaches, all had their effect on 

desire to get well. Many nurses developed 
anemia because of constantly working in these shel- 
ters. Another common complaint among doctors 
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and nurses was of sore eyes, which unquestionably 
developed after working under artificial light for 
too long periods. The intense heat and poor air, 
even when the air-circulating apparatus was func- 
tioning, made for excess of fatigue among the per- 
sonnel. The general effects were usually worse 
when reinforced cellars were used as air raid shel- - 
ters instead of the regular specially constructed 
bunkers. . 

Effects of bombing on hospital medical care: 
conclusions. It was soon found that the necessity 
of keeping patients in air raid shelters (cellars or 
bunkers) was not an unmixed blessing. It saved 
very many from being killed by bombs, but it 
definitely increased the morbidity of patients in 


‘hospitals and decreased the efficiency of the pro- 


fessional personnel working in these shelters. 


Hospital nutrition, medications, instruments 


The discussion of the over-all question of nutri- 
tion is. the subject of Chapter Eleven of this re- 
port and of the over-all question of medical sup- 
plies of Chapter Twelve. The present section deals 
entirely with the effect of bombing on medical and 
surgical supplies and food within the hospital it- 
self. 

Effects of bombing on hospital nutrition. The 
general food situation in Germany and its effect 
upon the people is, of course, reflected in the re- 
sponse of the hospital patients to their illness. 
There was an almost universal loss of weight, and 
although there was no evidence of starvation or 
even nutritional imbalance, many if not most of 
the people seen in hospitals were on the borderline 
of that state. When they became ill, especially with 
febrile conditions, they were less able to with- 
stand the ravages of disease and recovery was im- 
peded. Here again children and older individuals 
suffered most. Hospitals had a regular quota of 
food from which they had to supply their general 
diets but in addition to this they had additional 
Zulage or ration points to supplement and make up 
special diets for such illnesses as diabetes mellitus, 
peptic ulcer, renal conditions, and tuberculosis. 
Furthermore, many hospitals, availed themselves 
of the open ground around their buildings to grow 
fresh vegetables, even to raise chickens, and, in 
rare instances, other livestock. Despite the Zulage 
and the extra food which they could supply them- 
selves, and despite many dietary substitutes, it was 
almost impossible to provide all of the necessary 
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special diets. The general diets with but a few ex- 
ceptions were adequate. The poor food delayed the 
healing of peptic ulcers, lengthened the convales- 
cence from debilitating illnesses, and, together with 
the shortage of insulin (see the following para- 
graphs), often proved fatal to the more severely 
ill diabetics. 

Effects of bombing on hospital medications and 
instruments. Most of the larger hospitals in Ger- 
many, especially the municipal hospitals and uni- 
versity clinics, had their own pharmacies. When 
one considered the condition of medical supplies in 
general throughout the country (see Chapter 
Twelve), it was astonishing to see how well-stocked 
were most of these hospital pharmacies. At the time 
the medical investigation was made some items 
were becoming scarce but not to the extent notice- 
able in the community as a whole. It could not be 
learned why so many pharmacists of the larger 
hospitals had been so forehanded. This matter is 
discussed in detail in a later chapter (again see 
Chapter Twelve). Another precautionary measure 
frequently taken was to disperse the stock of 
drugs and materials in caches in several places 
throughout the hospital so as to reduce the dan- 
ger of total loss from a single hit. Where no re- 
serve stocks existed or where the pharmacy had 
been bombed out the resulting shortage of many 
medications made substitutes necessary. The gener- 
al opinion among staff members was that, except 
for some drugs to be mentioned separately, with 
care in dispensing no patient had to go without 
medication (or a workable substitute) which he 
needed. Several doctors did mention that in ob- 
viously moribund or hopeless cases, medications 
which were scarce, but which might have been in- 
dicated, were withheld. 

The lack of insulin was probably the most acute 
and most complained of, and also the most dra- 
matic among the scarce drugs. In many hospitals, 
the supply was so short that it was necessary to 
reserve it for use only in comatose patients. Paren- 


amide derivatives was as a rule adequate. None of 
the hospitals had penicillin. As a matter of fach 
only a few medical men in the university hospitals 
knew what it was. Fats and ointments were very 
scarce, as was alcohol. Some hospitals regularly 
redistilled their alcohol, in order to reuse it 
Washes had to be used instead of salves. 

On the investigative side, in distinction fro® 
the therapeutic, many laboratory procedures ha 
to be dispensed with because of the lack of re 
agents. Test sera for blood typing was almost non° 
existent, as were sera used for the various aggluti- 
nations. Developer and fixer for roentgenogram® 
was also scarce in many instances and consé 
quently the use of the apparatus was limited. 

Despite the increased over-all use of sedatives: 
most hospitals felt that they had all they needed- 
Narcotics, on the other hand, were getting more 
and more scarce; the same must be said of anes 
thetics. The variability of the supply of medica 
tions encountered in different localities depend 
upon the proximity of the sources of supply (phat 
maceutical houses or depots), and the forehanded- 
ness of the head pharmacist in the hospital. 

The supply of surgical instruments and rubbef 
gloves was adequate but not plentiful in most hos 
pitals. It was necessary frequently to use instru 
ments after they would ordinarily have been dis 
carded. In no hospital did we hear about or noticé 
an acute shortage of linen. Frequently bandage 
material had to be washed and resterilized. The 
chief complaint along these lines was that, on occ8 
sions, owing to the destruction of facilities (powe!- 
water, steam, etc.) no water or heat was available, 
and the laundry, therefore, being unable to keeP 
up with the demand put upon it made use of paper 
substitutes temporarily necessary. Again, thes 
statements do not apply where the pharmacy 
storeroom in the hospital had been bombed out and 
all stocks were destroyed. The difficulties of supply 


“were much more acute in the smaller private hos- 


teral liver was available only in small quantities, 


making the treatment of pernicious anemia difh- 
cult. Circulatory stimulants and cardiac drugs were 
' the other group, the lack of which was outstanding 
but here it was frequently possible to substitute 
an available drug without harm to the patient and 
with moderately satisfactory results. During the 
closing months of the war even such substitution 
was difficult as more and more drugs became 
scarce. Surprisingly enough, the supply of sulfon- 
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pitals where intimate contact with city officials was 
lacking. 

Effect of bombing on hospital, nutrition, medi 
cations, and instruments; conclusions: (a) Most 
large hospitals, with their own pharmacies, felt 
only a partial hardship (or lack) of essential sup- 
plies (food and medical), while smaller hospitals 
felt it more acutely. (b) A few drugs, such as in- 
sulin and liver, and also sera and biologiacls, were 
definitely scarce. (c) Hospitals on the whole did 
not suffer as much from the shortage of essential 
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Medical supplies (either medical or surgical) as 
did the community at large. 


Summary and general conclusions 

Hospital facilities in Germany were antiquated 
and barely adequate at the beginning of the war. 

€ air war against German cities greatly exagger- 
ated this condition through partial or complete de- 
Struction of the buildings and interruption of es- 
Sential services such as power, lighting, heating, 
and water. Of the steps taken to mitigate these 
Conditions the construction of the elaborate bunk- 
€ts was the most successful. Because of the heavy 
Cost in material and manpower, they could be 
built only before the air offensive. Prior planning 
therefore is absolutely essential to continued avail- 
ability of adequate hospital care when civilian 
Populations are the subject of hostile air attack. 
The Brandt hospitals, the emergency hospitals, and 
the auxiliary hospitals were responsible for reduc- 
ing the deficit in beds resulting from the destruc- 
tion of permanent institutions down to the mini- 
Mum ration possible. They relieved congestion and 
Contributed to the remarkably low casualty rate 
among hospital patients. The professional staffs 
Were forced to work under trying conditions and 
with meager supplies of drugs, dressings, and 
€quipment. Confinement in the shelters often had 
& deleterious effect on the recovery of patients, but 

Te was no report of a patient being injured or 
killed in a formal shelter in Germany although 
Several of these structures suffered direct hits by 

heavier bombs. 

Evacuation of large numbers of women and 
children and of the aged and infirm did not ma- 
terially affect the health of these individuals. It 
Placed a severe strain on the medical organiza- 
Hon in the areas to which they moved but there 
Sno indication that they received less than the 
Minimum essentials of care and treatment. Their 
®migration and the resulting decrease in popula- 
Yon also contributed to the maintenance of a rela- 
bvely satisfactory ratio of beds to the resident 
Population of most cities. 

The ability of a large municipal hospital to 
Maintain its essential functions in modern aerial 
War is dependent upon: 

(1). its proximity to more important targets; 

(2). the foresight and initiative of the superin- 
tendent and the chief of staff ; 

(3). the degree to which it is independent of all 
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outside help for lighting, heating, power, water, 
food, and medical supplies and 

(4). the extent of its construction for the special 
protection of its patients. | 


Maternal and infant care 


Captain ASHER S. CHAPMAN 

Maternal and infant care in Germany before 
and during the war was for the most part, main- 
tained through a public organization which was 
formed before the advent of the Nazi regime. In 
May, 1934, the organization was taken over under 
the direction of Hitler by Reichsleiter Eric Hilgen- 
feldt, and since that time has functioned under the 
authority and direction of the Nazi party under 
the name of the National Socialist Public Welfare 
organization (referred to here as the NSV). 

Funds for the work of this organization, ob- 
tained entirely from voluntary contributions, were 
collected by means of tag days and other public 
money-raising schemes. The broad aims and pur- 
pose of the organization were those of protection 
of the family, mother, and child. The activities 
which will be considered here are those con- 
cerned with the care of the pregnant woman and 
her infant. 

Practically all documents and information con- 
cerning the functioning of this organization had 
been destroyed because of its Nazi party affilia- 
tions. However, sufficient material was obtainable 
to reconstruct a fairly accurate picture of the 
services it rendered. This information was ob- 
tained by means of interviews with several promi- 
nent local members of the NSV organization and 
from pamphlets prepared by them. 

The local NSV activities were under the direc- 
tion of a chief and a small administrative staff, 
and were paid for by the organization. All other 
workers were volunteers. Fees for services rendered 
were extremely low and were scaled on a basis of 
the client’s ability to pay. 

Cities were subdivided into small sections and 
in each section an office of the organization was 
located. These offices were staffed by volunteer 
mothers who were well acquainted with the prob- 
lems of the expectant mother. Also there was a 
midwife and a nurse in attendance. Before the war, 
obstetric cases requiring special care where de- 
livery in the home was impractical, were admitted 
to the various obstetrical facilities in the cities 
with which the organization had special contracts. 
During the war when the need for evacuation of 
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patients to outlying areas became necessary the or- 
ganization purchased, built, or rented housing fa- 
cilities suitable for conversion or use for their 
needs. 

A description of the services rendered to the ex- 
pectant mother can best be outlined by following 
her experiences from the time of conception to 
the completion of her postnatal period and the 
cessation of lactation. 

Functioning of NSV in the prewar years. Upon 
discovery that she was pregnant, the expectant 
mother was sent by her doctor to the local pub- 
lic health office where she was examined by the 
city physician. He advised her regarding the ex- 
pected time of delivery and referred her to the 
local NSV office in her neighborhood. Here, she 
was seen by the midwife, the nurse, and the volun- 
teer mothers, who discussed with her the various 
problems confronting her during her pregnancy. 
She was given various pamphlets to read regard- 
ing maternal and infant care and was required to 
make frequent periodic visits to the office in order 
to determine the progress of her pregnancy and 
to discuss any problems which might arise. 

A school was maintained by the NSV organiza- 
tion for the instruction of young girls of high 
school age in the rudiments of maternal care, of 
infant care, and in the care of the home. This was 
a rigid course and the girls were well trained. 
During the latter months of pregnancy, as the 
need arose, one of these girls was sent to the 
home of the expectant mother in order to assist 
her in her home and family duties. 

About the sixth month of pregnancy, the expec- 
tant mother returned to the city health physician 
for a thorough medical examination to determine 
the progress of her pregnancy and the presence 
of any possible abnormalities. If no difficulties 
were anticipated, the delivery would be done at 
home by the midwife. If an abnormal birth was 
expected, arrangements were made for the moth- 
er’s entry into a hospital (under contract by the 
organization) at the time of her delivery. 

The household helper remained at the home 
of the mother after delivery as long as her assis- 
tance was considered necessary in order to aid in 
the care of the postpartum mother, the newborn in- 
fant, other children in the home, and the house- 
hold duties. Furthermore, the mother was required 
after delivery to make periodic visits to the local 
office of the organization for advice and examina- 
tion. 
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Advice for the parturient and lactating mothet 
and for the care of her newborn child, was ade 
quate from a medical and a lay standpoint. 

Functioning of NSV during the war. The same 
general arrangements for the expectant mother’s 
care continued during wartime. However, certai™ 
adjustments to the program and added faciliti€é 
were made. This change started in 1939 and fun® 
tioned successfully throughout the years of the 
bombing of Germany. It is remarkably similar 
the arrangements made in England for the evacu® 
tion of expectant mothers. There were two out 
standing differences, however, for in Great Britai® © 
the program was not the instrument of political 
propaganda and was without even the implicatio? 
of force and duress. 

Buildings and grounds were purchased in local- 
ities 20 to 30 miles from the large cities whieh 
were suitable for conversion into maternity homes 
These centers included dormitories for housing % 
the expectant mothers, delivery rooms and |abot 
rooms, infant hospitals where the newborn wer 
kept, and schools and housing facilities for thé 
other children of the mother’s family if she had 
any. These centers were staffed with compete! 
help, including an administrative staff, nurse* 
teachers, midwives, and an obstetrician who either 
lived on the premises or was within easy reach. 

Upon her initial visit to the city physician, thé 
expectant mother was given a special ration cara 
which provided her with additional food, includ 
ing a half liter of milk daily, one quarter pound 
of butter weekly, and additional foodstuffs total- 
ing 500 grams a month. These additional food ra 
tioning points were retained as long as she was 
nursing the child, up to a six months’ postpartum 
period. 

If the mother resided in an area where bombing 
attacks were expected, she was evacuated during 
the first trimester of her pregnancy into chose? 
areas where bombing was not expected, such 4§ 
Bavaria, Saxony, Mecklenburg or eastern Hanover!» 
where she was quartered, by prearrangement, in 8 
private home. She was transported to these areas 
by special train or automobile. For each six moth- 
ers, a midwife was in attendance and her care of 
the same mothers continued through the period of 
gestation. During the periods of bombing, facilities 
for the evacuees jn the recipient ‘areas were avail- 
able to her as has been described. 

Six weeks before the expected time of delivery: 
the mother was taken to a maternity center where 
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she awaited the coming of her child. If there were 
other children in the family and means for their 
proper care and welfare were not available, they 
accompanied the mother to the maternity home 


where they were cared for during her stay. If the . 
delivery was normal, she was attended by a mid- 


wife; if complications were expected or developed, 
an obstetrician was available to assist in the de- 
livery. She remained abed the customary nine or 
ten days and thereafter remained at the maternity 
home for six weeks. 

The newborn infant was placed in an infant hos- 
pital and cared for by a nursing staff supple- 
mented by young girls who were especially trained 
in infant care in a-school maintained by the or- 
ganization for this purpose. The mothers were 
permitted free aecess to their children -during this 
six-week period, and special rooms were provided 
in the infant hospital for the mothers to nurse 
their babies. ; 

At the end of the six-weeks’ period, the mother 

and infant were released to return to their homes. 

Equipment needed for the proper care of the 
mother and child was given to the mother if she 
needed it. This included bedding, infant clothing, 
diapers, cribs, and even money. 

As stated elsewhere, a young girl, properly 
trained, was placed in the home of the mother as 
long as her assistance was required in the care of 
the house, the family, the postpartum mother, and 
the newborn infant. ; 

Functioning of NSV during emergency periods. 
During and after the “great catastrophe” of Ham- 
burg, incident to the bombing from July 24 to 


August 1 ,1945, the NSV played an important role’ 


in the evacuation and care of women and children. 
Plans for such an emergency had been prepared 
but were inadequate in view of the magnitude. of 
the catastrophe, and had to be revised. Eighteen 
trains had been prepared for departure from as 
many different stations to evacuate the popula- 
tion. Fifteen of these eighteen trains were de- 
Stroyed. Water and gas and other cooking facilities 
Were destroyed or not available. Stores of food, 
blankets, and emergency equipment were destroyed. 
Communication by means of telephone was impos- 
sible. Hundreds of thousands of people were in 
need of evacuation, and tens of thousands were 
dead, dying, or wounded. 

Food was prepared and distributed by means of 
€mergency Army equipment through 340 emer- 
8ency kitchens. A total of 1,200,000 people were 
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evacuated from the city during the seven-day pe- 
riod. Among these were over 1,000 expectant moth- 
ers and 3,000 to 4,000 children. 

_ Evacuation was accomplished by the following 
methods: Trucks equipped with loud speakers 
toured through the city streets announcing the loca- — 
tion of various collecting areas, usually large open 
fields. From these areas, the evacuees were trans- 
ported in any type of vehicle available to outlying 
areas around the city. A record was kept of the des- 
tination of these people in order to facilitate the re- 
union of families. Women, and especially mothers 
and children, were given preference. 

Evacuation was complicated by the presence of 
many injured, lack of dressings for the wounded, 
and the irrational state existing in many mothers 
who had witnessed the loss of their children by 
violent death. During the latter days of the catas- 
trophe women and children were fatigued beyond 
endurance and frequently could neither stand nor 
walk. 

Considering the severity and magnitude of the 
bombings, the work carried on by this organiza- 
tion during the catastrophe was admirable. 

A typical maternity home operated by NSV. In- 
spection of the Wentoff Maternity (Kriegs-Mutter 
und Kind) Home can be reported briefly: The 
home was located in a wooded, hilly area 25 kilo- 
meters from Hamburg. It comprised a tract of ap- 
proximately 30 to 40 acres. In this area were six 
large private homes with a capacity for 130 moth- 
ers. Labor and delivery rooms occupied one build- 
ing. Another building was used as a home for 
children who accompanied their mother to the 
home. There was a hospital for infants, of entire- 
ly modern construction, which was built in 1943 
with a bed capacity of 42 infants. There were eight 
wards of five beds each, and each ward was 
equipped with the necessary facilities for infant 
care, including bathing facilities, scales, etc. Cloth- 
ing for the individual child was contained in a 
small bag hung on each crib. There was a two-bed 
isolation ward, linen room, kitchen, and all neces- 
sary modern hospital facilities. A well-lighted, 
pleasant dining room and living room for the hos- 
pital personnel was located on the ground floor. On 
the second floor were living quarters for the per- 
sonnel. Eighteen people were in attendance: six 
nurses, including a head nurse, six apprentice 
nurses, and six other miscellaneous help. 
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CHAPTER TEN 


ENVIRONMENTAL SANITATION 


CAPTAIN LAWRENCE S. FARRELL, SANITARY CORPS, AUS 
CAPTAIN PAUL J. HOUSER, SANITARY CORPS, AUS 


Sanitation facilities, consisting essentially of an 
adequate supply of potable water and a system of 
sewage and refuse disposal, are the principle planks 
in the platform supporting good health and a high 
standard of living. Most people in the civilized 
cities of the world are accustomed to such facilities 
in the course of every-day life. They take them for 
granted. Take them away suddenly and there is 
cause for immediate concern, not particularly with 
their origin and disposition, but with the dread of 
disease and the hardships involved. 

Aerial bombing of German cities had a devastat- 
ing effect upon water supplies and waste disposal 
facilities. Much damage resulted from direct hits; 
additional damage resulted indirectly from the de- 
Struction of supplies and equipment necessary for 
maintenance and operation. The extent of damage, 

ogether with a description of the situation in gen- 
ral and the ways and means of preventing the 
spread of disease, will be presented in this chapter. 


Water supplies 


Sources of public water supplies in Germany are 
classified according to Sierp! as surface waters, 
ground waters, and deep wells. The surface sup- 
plies are similar to those in the United States in 
that they are derived from rivers, lakes, or im- 
pounded reservoirs and are adequately treated to 
remove objectionable organic material and harm- 
ful bacteria. Ground water supplies are derived 
from the alluvial sand and gravel deposits located 
in the valleys of larger streams. These deposits re- 
ceive water by percolation from the stream above 
and act as underground rivers or storage reservoirs. 
The water is collected by means of horizontal pipes 
or infiltration galleries laid in the sand and gravel 
and connected to a collection well from which it is 
Pumped into the system (Figures 11] and 112). 
Deep well supplies are, as the term implies, vertical 
Shafts sunk into the subterranean water-bearing 
Strata from which the water is released from pres- 
Sure to flow or to be pumped into the system. 
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One of the principal advantages of the ground 
water supply is its freedom from dissolved and 
suspended matter which necessitates extensive puri- 
fication before use. Consequently, throughout Ger- 
many this type of supply is developed wherever 
possible. Sierp! estimates that 77 per cent of the 
public supplies are from ground water sources and 
states that every effort is usually extended to se- 
cure this source of supply, particularly for the 
larger cities. In those cases where the quantity of 
ground water is insufficient to supply the needs or 
where surface water supply is polluted with do- 
mestic sewage or industrial wastes, the ground 
water supply is augmented with surface water by 
the construction of “accumulation or filter basins” 
(Figure 113). 

These basins consist of excavations penetrating 
the impervious soil above the water-bearing strata 
and having an artificial sand and gravel bottom. 
Surface water pumped into the basin from the 
adjacent river is strained of suspended matter as 
it percolates into the ground water supply below 
and in most cases further treatment is unnecessary. 

This type of supply is used extensively in the 
Ruhr Valley? but since river water there is grossly 
polluted with domestic and industrial wastes, the 
supply must be disinfected with chlorine before _ 
distribution to the consumer. The supply for 
Munich® on the other hand, collected by infiltra- 
tion galleries located in a sparsely inhabited moun- 
tainous area, is not chlorinated. 

Deep well supplies are rarely treated except to 
remove iron and manganese, or for the control of 
corrosive constituents. The usual treatment includes 
aeration and rapid sand filtration. Surface water is 
in most cases treated with chlorine and alum fol- 
lowed by filtration through slow sand filters. The 
slow rate of filtration gives almost 100 per cent re- 
moval of bacteria and requires little chlorine 
(0.1 ppm) for final disinfection. Only two rapid 
sand filters were found in the cities visited, one at 
Hagen and the other at Stuttgart. The surface waters 
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coming from lakes in both cases were relatively free 
from pollution. 

Stuttgart? (Berg plant) takes part of its water 
supply from the Neckar River. The Neckar water is 
first filtered through rapid sand filters, then through 
filters of the slow sand type. The rough filtration 
achieved by the rapid sand filters diminishes the 
amount of suspended matter and bacteria to be 
removed by the slow sand filter, giving much 
longer runs between cleanings. Although the slow 
sand filters occupy a large area and require time 
and manpower to clean, they produce a relatively 
safe water without depending on alum for coagula- 
tion and chlorine for disinfection. 

As a general policy water supplies in Germany 
are selected on the basis that chlorination is un- 


Abb. 19 Waeergeelnnumpeniage, textehend aus cine Kobrbrunnengaleric umd cinent Sanimielbrunnen, 


Ficure 111. Typical ground water collecting system show- 
ing suction line (Heberleitung) to pump pit. From Sierp (18). 


desirable unless proved necessary by frequent bac- 
teriologic examinations. When chlorination is em- 
ployed, only a minimal dosage (0.1 to 0.2 parts 
per million) is applied. No attempt is made to 
carry a chlorine residual in the distribution system. 
The various water department officials interviewed 
were proud of the fact that it was not necessary 
to treat the water supply under their supervision. 

Emergency supplies: Few German cities are de- 
pendent entirely on one source of water supply. 
Where wells are the only source of supply, the 
wells and pump stations are so spaced that damage 
to any one station or group of wells will not shut 
off the entire supply. Electric pumps are usually 
augmented by diesel or steam standby units. Only 
one city, Hamburg,® was entirely without water 
for any length of time (three weeks) as a result 
of air raids. Power lines are connected in networks 
such that electricity is usually available by some 
route. Munich? depends entirely on gravity flow, 
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Ficure 112. Typical installation of infiltration gallery pipe 
before covering with ‘gravel, for collecting ground water. 
From report by Imhoff on the Ruhr Association, dated July, 
1930... - 
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Ficure 113. Cross section and plan of typical installation for 
collecting ground water by infiltration galleries (Sickerrohr) 
and method of augmenting supply by ”accumulation or filter 
basins” (Filterbecken). From report by Imhoff on the Ruhr 
Association, dated July, 1930. 


so power failure after bombings had no effect on 
its supply. 
By operation of pumping stations, even after 
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Ficure 114. 


numerous breaks occurred in the distribution sys- 
tem, water was often available at the basement taps 
for drinking. People were advised by radio and 
newspapers always to keep their bath tubs and all 
Possible containers full of water. At Ulm® arrange- 
ments were made with local breweries to store 
drinking water in large barrels and other con- 
tainers (Figure 114). The water was chlorinated 
immediately after the containers were filled, and 
Samples of the stored water were examined fre- 
quently during the storage period. Tank trucks and 
wagons were used to furnish areas where the pub- 
lic supply had failed because of broken mains. 
ese were filled from hydrants in undamaged sec- 
tions of the community or from emergency or exist- 
ing private and industrial wells. In areas where 
housing facilities were destroyed, but pressure ex- 
isted in water mains, emergency taps were installed 
in the mains and at fire hydrants (Figures 115 and 
116). In Ulm® street cisterns were filled with fire 
Ose and emergency lines. Buckets were utilized to 
dip out the water to be used for drinking and cook- 
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Wine cask used for emergency water storage. Placard on cask contains notice to boil water before using. 


ing purposes. Either the people were advised to boil 
all drinking water from emergency sources or city 
officials provided chloride of lime to treat the 
water in tank trucks and stationary tanks. Due to 
the general shortage of chlorinated lime, boiling 
was the usual treatment recommended, except where 
poisoning by chemical warfare agents was _ sus- 
pected. In these cases sole dependence was placed 
on stored emergency supplies, as announced by 
leaflets (Ulm) .® 

Emergency repairs: Various decrees, laws, and 
instructions were promulgated by the Reich Min- 
istry of the Interior, Chief Inspector for Water and 
Current, and other government agencies, which de- 
fined the responsibilities of water works officials 
and Air Raid Protection personnel in protecting 
water supplies and making emergency supplies 
available. In addition, the German Association of 
Gas and Water Experts published a comprehen- 
sive set of recommendations for the repair of air 
raid damage to water supplies. Briefly the scheme 
was as follows: The gas-water-supply economy 
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Ficure 115. 


Emergenc~ water supply line installed by re- 
pair team following air raid. 


group was entrusted with the supervision of pro- 
tective measures carried out by ihe manager of the 
water works in collaboration with the Commissar 
for Water Ways. All expenses for the installation 
of protective measures were borne by the water 
works except where special measures were necessary 
for protection beyond the water supply. The water 
economy authorities were responsible for investi- 
gating, identifying and registering all emergency 
sources of supply such as wells, cisterns, brooks, 
rivers or lakes. It was the duty of the local 
health department to judge whether these supplies 
could be used for drinking purposes and also to 
maintain careful observation of the main supply 
after damages had occurred. 

The organization for repair of damages was 
uniformly adopted in most of the cities. Pipe line 
wardens were located at or near air raid police 
headquarters. During a raid, as high explosive 
bombs hit on or near water mains the pipe line 
wardens were advised by the police of the exact 
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location of the hit. The wardens hurried to the spot 
and immediately closed the gate valves to stop 
water loss. After closing valves on all damaged 
lines, the warden returned to his post. The fore- 
man in charge of the “first aid” repair crew was 
notified and rushed to the scene with the necessary 
men and materials to repair the break if possible. 
or to provide emergency connections. As the in- 
tensity of air raids increased, immediate repairs 
became impossible while the night raids were in 
progress. The director of the distribution system 
then had to allocate repair crews according to im- 
portance. The larger water mains were repaired 
first, and smaller ones in accordance with area or 
industria! needs. For example, repairs to the system 
in an area near an industrial or private well were 
delayed until other areas with no water available 
for drinking or fire-fighting were supplied (Figures 
117 and 118). 

The labor for repairs was provided mainly by 
prisoners of war and foreign laborers and the 
supervision by special repair foremen from the 
water department. 

Material, vehicles, and tools were decentralized 
into outlying districts to speed repairs and lessen 
the chance of large scale destruction of equipment 
during the raids. Although prohibited by law. 
Hamburg® maintained a large reserve stock of pipe 
near the city. Material, valves, iron and steel pipe 
were purchased by cities under a ration stam) 
system (Figure 119). Cast iron appeared to be 
preferred for distribution mains. due to the ease 
and limit of fracture, usually two or three lengths. 
Steel pipe when hit by a high explosive bomb 
would twist and become distorted for a considerable 
distance, requiring extra labor for excavation and 
material for replacement (Nuremberg) .* 

After mains were repaired, if other drinking 
water was available to the area, they were flushed 
until bacteriologic samples showed no B. coli, be- 
fore again being placed in service. If there was a 
general shortage of water (Cologne)®* the line was 
placed in service with only a short dirt flush out. 
and the public was advised to boil all drinking 
water until further notice. When chlorine was avail- 
able, as in Hamburg,” Stuttgart, and Dortmund,” 
the repaired mains were disinfected as a further 
protective measure against intestinal pathogens en- 
tering the distribution system. 

Protective measures: Aside from the steps taken 
to maintain an adequate potable water described in 
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Figure 116. Emergency pipe line laid on air raid rubble, with hose connection and branch pipe. Note faucet welded directly 
into pipe. 


Ficure 117. Multiple valved distributor hose used by water line wardens and repair teams following air 
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Ficure 118. Emergency water line—spare stub and valve 
used by repair team following an air raid. Note quick coup- 
ling device—annular rubber gasket used between sections. 
Line withstands a pressure of 150 pounds per square inch. 


the previous sections, which in themselves are pro- 
tective measures, certain other steps were taken, or 
were inherent, to protect the water supplies of Ger- 
many from air raid damage. The filtration plant 
(Gallenklinge) at Stuttgart was well camouflaged 
and protected by anti-aircraft guns. The collecting 
well house for the infiltration galleries of the 
Munich water supply was covered with camouflage 
nets (Figures 120 and 121). The main reservoir 
(Hochbehalter Deisendhofen) for-Munich was a 
well constructed concrete underground structure 
covered with a natural landscape of trees and 
shrubs. Until going underground, one would never 
recognize the presence of this installation (Figure 
122}; 

The distribution systems in all cities visited were 
so constructed (looped) with interconnecting mains 
that water could be brought into any district from 
several directions. While this “looping” was de- 
signed primarily to prevent stagnation (dead ends) 
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Ficure 119. Ration stamps used for procurement of iron 
and steel pipe (from Hamburg Water Department) for re- 
placement of damaged and destroyed water lines and sewers 
following air raids. The municipalities presented these 
stamps to the National War Allocation Board. 


in areas of low water consumption, it was invalu- 
able as a protective measure against failure of sup- 
ply. Any one feeder main put out of service by @ 
bomb hit could be easily by-passed and service 
maintained to other residential or industrial areas 
by means of the “loop” or “ring” type of distribu- 
tion system. 

The use of the slow sand type of filter instead of 
the rapid sand type is an inherent protective mea- 
sure of importance. The rapid sand filter as used 
in numerous cities in the United States is of little 
value in water purification without chemicals for 
coagulation and disinfection. In case of shortage 
of these chemicals due to inadequate storage or lack 
of manufacturing or transportation facilities, which 
is an inevitable consequence of present-day war- 
fare against civilian population, a city depending 
on rapid sand filtration could not be supplied with 
a safe drinking water. During the last weeks of the 
war a definite shortage of chemicals existed in Ger- 
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Ficure 120. Munich infiltration well house showing natural camouflage nets used to protect installation from air attacks. 


oo" 
FicureE 121. Munich infiltration well—interior. 


235 


ENVIRONMENTAL SANiTATION 


Ficure 122. Interior of underground water reservoir — 
Munich. Capacity—185 million gallons. Covered with arti- 
ficial landscaping to conceal its location and identiity. 


many, but this had little effect on the quality of the 
drinking water due to the use of slow sand filtra- 
tion for purification of polluted surface water. 

Increased personnel and laboratory facilities for 
collection and analysis of bacteriologic samples are 
an excellent protective measure. The Hygienic In- 
stitute in Hamburg attributed the freedom from 
water-borne epidemics to ¢lose supervision of water 
quality. Control of quality was aided by a new 
method for the detection of typhoid and paraty- 
phoid organisms in drinking water by combining 
the methods of diaphragm filtration and culture on 
bismuth-sulfide agar.1° 

Physical damage: Damage by bombing to the 
water works in Germany was extensive, as indicated 
by the foliowing information obtained from several 
cities. 4 


Frankfort:"! Source of supply: wells and springs 


for domestic use and a separate system for sprin- 
kling and fire protection utilizing river water. The 
latter has not been in operation since the raid of 
January 29, 1944. Treatment: 5 per cent treated 
with liquid chlorine, about 25 per cent treated for 
corrosion control by aeration and application of 
chemicals, and the remainder untreated. Consump- 
tion: between April, 1938, and March, 1939, 9,017 
million gallons equivalent to 43 gallons per capita 
per day. 

Little damage was done to the water works until 
October 4, 1943, when the city area, industries and 
railroad yards were attacked by 482 aircraft carry- 
ing 1,446 tons of bombs. From this date to March 
25, 1945, water mains and feed lines 3 inches to 40 
inches in diameter were broken in approximately 
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4,000 places; 2,000 of these breaks occurred on 
January 29, 1944, when 2,014 tons were dropped on 
the city by 814 planes of the Eighth Air Force. Two 
pump stations were hit, destroying the buildings, 
but only one pump was hit and this was repaired 


within a few days. One reservoir of 3.7 million gal- . 


lons capacity was hit and had to be isolated because 
of the damage. Although the supply of water was 
appreciably: curtailed after the air attacks the en- 
tire city was without water on only one day, March 
29, 1945, presumably because it was necessary to 
shut down in order to repair damage incurred dur- 
ing previous raids. By May 22 water pumpage had 
risen to 60 per cent of normal. 

Treatment for corrosion control was interrupted 
because of loss of chemicals by -fire, inadequate 
transportation facilities and lack of electric power. 
Even the limited extent of chlorination had to be 
discontinued because of the unavailability of chlo- 
rine. City officials stated that the water had always 
been bacteriologically satisfactory; nevertheless, 
the people were instructed to use only boiled water 
after air attacks. When breaks, were repaired the 
pipe lines were flushed and disinfected with chlo- 
ride of lime until this material also became un- 
available. 

Augsburg :12 Source of supply: wells and infiltra- 
tion galleries from two fields located near the River 
Lech. One of these fields is located adjacent to the 
Messerschmitt airplane factory and suffered the 
consequences of being in the target area of an im- 
portant enemy war plant. Each field has a pumping 
station, the distribution mains being connected so 
that water can be supplied from either or both 
fields simultaneously. A storage reservoir of 42,200 
gallons’ capacity located on high ground at the 
opposite side of the city floats on the system. The 
near-by communities of Goggingen and Haunstetten 
are also served by this supply. Total consump- 
tion for 1944 was 4,844 million gallons. The water 
works at Lobach (near the Messerschmitt plant) 
were damaged several times during 1944. On Feb- 
ruary 25 of that year, when 710 planes dropped 
2,404 tons of bombs on the city and industrial 
area, one of the wells, the suction basin, pump and 
transformer house were destroyed. Qn March 16 
another well was destroyed and pressure lines were 
damaged. Repairs to the pressure line were com- 
pleted within a short time. 

On April 13 the pressure line was again dam- 
aged but was repaired shortly afterward. On July 
19 damage was incurred to the pressure main and 


i 


ENVIRONMENTAL SANITATION 


Ficure 123. “Scorched earth” destruction to transportation 
@nd water supply lines. Remains of Reichsautobahn (High- 
way) bridge over Mangfall river destroyed by the Germans 
after American troops had crosse@ Broken water supply line 
to Munich lies under steel wreckage in foreground. 


Connecting line bridges. These were also either tem- 
Porarily or completely repaired within a short time. 
The works at Hochablass (other well field and 
Pump station) were not severely damaged at any 
time. 

The distribution system within the city was dam- 
aged in about 300 places between February 25, 
1944, and March 1, 1944. All breaks except about 
25 which required extensive labor and materials 
Were repaired by the early part of June. All pipe 
lines were thoroughly rinsed before being placed 
back in service. Emergency supplies consisted of 
Connections to privately owned industrial wells of 
Which there were many in this highly industrialized 
city, and distribution by trucks conveying tanks of 
Water to stricken areas. Boiling of all water from 
Private supplies was mandatory. 

Karlsruhe:1* Source of supply: well water col- 


237 


lected in. basins located near railroad yards at edge 
of the city which were under heavy attack by the 
Strategic Air Forces during the last phases of the 
war. Storage consists of a reservoir with a capacity 
of 800,000 gallons. The normal water consumption 
was from 6.5 to 7.5 million gallons per day. 

A total of approximately 400 breaks occurred in 
the distribution system as a result of bombing and 
artillery fire. Several of these were in the main 
distribution lines from the pumping station and 
were repaired by emergency crews immediately 
after the raids. Pipes were thoroughly flushed, but 
chlorine was not used as a disinfectant. The bac- 
terial quality was checked after breaks had oc- 
curred. The water was found to be free of pathogens 
and safe for consumption. 

Munich:3 Source of supply: wells and infiltra- 
tion galleries located in the foothills of the Alps 
about 30 kilometers (18 miles) south of the city. 
Flow is by gravity to reservoirs located near the 
southern edge of the city. During periods follow- 
ing damage to the gravity supply lines, shallow 
wells were constructed within the city. These wells 
were equipped with fire fighting pumps and the 
water was made available for drinking with the 
warning that it should be boiled before being con- 
sumed. 

In preparation for air raids, all privately owned 
wells were examined “from a hygienic point of 
view” and their owners were ordered to have neces- 
sary workmen and equipment on hand for deliver- 
ing water to designated areas. The German Army 
furnished about 100 water tanks while breweries 
supplied vats with a total capacity of 450,000 gal- 
lons. These were conveyed to stricken areas and re- 


Ficure 124. Wreckage of pump station—Cologne. Direct hit 
during air raid. 
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filled by special water lorries consisting of city- 
owned watering carts, gasoline tank wagons, etc. A 
total of 7.1-million gallons was distributed ‘in this 
manner, with a daily maximum of 300,000 gallons. 
Intact pipe lines also were tapped at various places. 
Warnings to boil all water not taken from pipe 
lines were announced by posters and the press. 

The air raids against the city area during July 
and August, 1944, when 9,500 tons of bombs were 
dropped, caused severe damage to the gravity feed 
lines and the distribution system. All five feed lines 
running into the city from mountain reservoirs were 
broken and the mains within the city were severed 
in approximately 850 places. The city was without 
an adequate supply of water for several days as a 
result of these raids. Total damages after the 37 
raids in August, 1944, resulting from 9,063 tons 
of bombs dropped, caused 1,850 breaks in mains 
of which 62 were on lines from 20 inches to 48 
inches in diameter. Repairs required a total of 6.5 
miles of pipe and at times 400 workmen were im- 
‘ ported from various industries, the Army, the 
Bavarian civil service, and military prison camps 
to restore the system. Two major supply lines were 
damaged in April, 1945, when the Reichsautobahn 
bridge over the Mangfall River was destroyed by 
the retreating German Army (Figure 123). Re- 
gardless of pleas on the part of water works officials 
to the Army officers to avoid damage to the piers 
near which 30 and 40 inch water lines were laid, 
the entire structure was destroyed. As a result, the 
water lines were cracked and water poured out at 
the rate of approximately one half million gallons 
per hour. The water system to Munich was thus 
seriously affected and it was estimated that the re- 
pair work would require several months since a 
temporary military road was constructed on the 
debris covering the damaged sections of pipe. 

Cologne:8 Source of supply: wells approximately 


50 feet deep located in four scattered areas near © 


the edges of the city. The supply is not usually 
chlorinated but equipment for emergency use was 
installed at two (Zugweg and Weiler) of the four 
pump stations, and one of these (Zugweg station) 
was in operation at the time of this visit. Normal 
water consumption was approximately 24 million 
gallons per day. 

Destruction of this city was so complete that the 
total number of breaks in water mains could not be 
estimated. Damages to the pump stations were as 
follows: Two of five steam pumps at the Zugweg 
station were destroyed on October 14, 1944 (Fig- 
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Ficure 125. Bomb damage to 2.5 million gallon reservoir— 
Cologne. 


ure 124), and on October 17 two of four boilers 
were destroyed. On December 18 one of the two 
reservoirs, having a capacity of 2.5 million gallons, 
was destroyed (Figure 125). The pump station at 
Weiler was put out of operation October 28, 1944, | 
by the obstruction of a gas main supplying the 
gas engine driven pumps. By April 1, 1945, an 
electric pump had been installed which could sup- 
ply about one-third of the city’s normal demand 
of 250,000 gallons per hour. 

The supply of electricity to the water works 
was apparently always ample, although two 10,000 
kilowatt turbines at the Zugweg station were de- 
stroyed. During one of the raids a dud bomb came 
to rest near the switch board. Had it exploded the 
electric pumps used to augment the steam pumps 
would have been put out of operation, resulting in 
a more serious water shortage than had occurred. 

Following several of the raids the damage was so 
severe that only a very limited amount of water 
could be supplied. On such occasions emergency 
sources consisting of various privately owned wells 
were placed in service but these did not supply @ 
sufficient quantity to meet normal demands. Auxil- 
iary water basins (Loeschteiche) located in various 
sections of the city were also available for emer- 
gency use in fire fighting (Figure 126). 

Preparatory to air raids the people were ad- 
vised to fill bath tubs and all other available con- 
tainers with water. Boiling of all water was recom- 
mended and the drinking of unboiled water was 
prohibited. Repaired mains and pipe lines were 
flushed but not disinfected before being placed back 
in service. 

Hamburg:® Source of supply: sixteen scattered 
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ground water works with a total of 450 wells (both 
deep and shallow) ; two purification plants consist- 
ing of sedimentation, rapid and slow sand filtration 
and continuous chlorination utilizing water from 
the Elbe River; one purification plant consisting of 
Tapid and slow sand filtration and chlorination (0.2 
Parts per million excess) utilizing water from a 
lake at Grossensee (Figure 127). Water consump- 
tion in greater Hamburg before the famous fire 
taids.and.after-these attacks is shown in Table 34 
Supplied by the Water Works Corporation. 

In an effort to minimize the effects of disruption 
of water supply, instructions were issued to em- 
Ployees which were briefly as follows: During the 
attack, engines were to be kept going as long as 
Possible; foremen and work shift in charge of 
boilers and engines were instructed to remain at 
their posts until bombs actually fell and were to 
Stop the pumps when the main pressure failed be- 
Cause. of major breaks; the plant superintendent 
and other workers not essential to immediate emer- 
8eney work were to proceed to air raid shelters. 


Pia? 


Ficure 126.” Open storage tanks built as part of the organized air raid defenses for fire fighting and emergency.drinking water 


supply. 


239 


After the attack the first job was to determine the 
number and location of unexploded bombs in and 
about the work, and then to proceed to estimate 
the extent of damages and the amount of material 
and labor necessary for~repairs, reporting these 
items to the municipal construction department. An 
application was also to--be submitted to ARP 
headquarters for materials and assistance. Emer- 
gency labor groups consisting of foreigners and 
prisoners of war would. then be organized for mak- 
ing the necessary repairs. 


TABLE 34,° COMPARATIVE WATER CONSUMPTION 
—GREATER HAMBURG 


Before the attacks After the attacks 


July, 1943 Oct., 1944 Mar., 1945 
MGD MGD MGD 
Consumption* 76.6 42.3 37.0F 
Loss from mains 7.9 39.7 5 
Output 84.5 82.0 54.2 


* Based on. water. meter readings 
+ Corresponds to 30 gallons per capita, per day including in- 
dustrial uses. 
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LOCATION SKETCH OF THE SOURCES OF 
WATER SUPPLY FOR THE CITY OF HAMBURG 


During the air raids of July, 1943, severe dam- 
age was inflicted on the central pumping station at 
Rotenburgsort. Two engine houses including the 
pumping equipment were abolished and two boiler 
houses were damaged by collapse of a chimney. 
A workshop, warehouse, workers’ dwellings and 
recreation building were also destroyed by direct 
hits and fire. Several mains and pure water basins 
outside the buildings were also severely damaged 
(Figures 128 and 129). Some temporary repairs 
were completed immediately after the attacks but it 
was necessary to shut down the station for a period 
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@ GROUND WATER WORKS 
@ SURFACE WATER WORKS 
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@ PUMP STATION 


of about three weeks until engines and pumps 
could be put into working order. The treatment 
plant at Kaltehofe and the ground water works at 
Billbrook, Curslack, and Stellingen were also hit 
during these raids but damage was less severe and 
was repaired within a few months. Breaks in the 
distribution system totaled 847 feet of pipe rang- 
ing from 2 inches to 36 inches in diameter. 
Repeated attacks during the months between June 
and November, 1944, also resulted in damage to 
various supplies. At Kaltehofe, sedimentation tanks, 
filters and pipelines were hit; at Curslack, pipelines 
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Ficure 129. Bomb damaged reservoir (5 million gallons capacity)—Hamburg. 
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Fiewre 130. “Can filling station-at hydrant. Civilian: po pulation ‘with hand’ carts obtaining daily water supply. 


were broken, and at the Rotenburgsort pumping 
stationsaspump=andypure water main=werexdam-%« 
aged. This damage, however, was relatively minor 
in nature: and, although breaks occurred in large 
diameter pipes, the repairs were completed within 
a short timé so that the quantity of water distributed 
was: not materially affected forany long. period. 
Damage: to: pipe-lines inthe distribution system 
amounted to breaks in 1,650 lineal feet during the 
period July,. 1943,:to November, 1944, and further 
destruction in 1945 (January to April) amounted 
to breaks in approximately 975 feet, making a total 
of 3,475 lineal feet of pipe line damaged. _ 
During these emergencies at Hamburg, drinking : 
water..was ‘supplied from. about 100 Wwells- -con- 
structed by. the Technical Emergency Gorps, from 
privately. owned ‘wells in the community, and from 
surface sources which were treated with German 
Army- purification equipment moved into the city 
for that purpose. Taps were: installed _on..unddm- 
aged parts of the system (Fi igure 130), and water 
from wells was deliyered-to- afilicted areas*by trucks, 
wagons and all other available means. Particular 
care was taken to test the water before approving 


“purification” ‘equipment to the 


its use and to assure that no contamination oc- 

curred: during «the: »transter~ from: mains, wells ore 
e tanks in which it ‘was 2 
conveyed to various points of distribution. Samples — 
were taken periodically from ‘all wells:4 in the. com: ~ 
munity, some:-of which: were? made: réady for Suse. 


‘before the war, A: tard index was maintamed show- 2. 


ing the condition of each well So ‘that. its useful: 
ness could be judged at anytime. Samples. were.< 


also taken from points of low pressure on the diss = 


tribution mains as a check on. back syphonage. Ree 
ports indi¢ate that no objectionable conditions dé. 


~*~ veloped, withthe exception of a few cases of sludge’ 
(mostly: ferric. oxide) discharge caused. by. oscilla- 
“tions in pressures Booster-pumps were installed: as 


critical points on the system.to provide pressured for 
fire protection. Repaired sections of pipe were thor- 2 
oughly flushed“ with .water-atid, chlorine<solution, fd 
and’ the line- was not put into service until -it was 
found=to hein a satisfactory bacteriologi¢ eondi- 
tion. Other than the one period after damage: to. the 
Rothenburgsort pumping station. no. serious short- 
ages of water developed. Water works officials at- 
tributed the successful operation of the system to 
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the abundant reserve supply and to the fact that 

grandbys were installéd for all important pumps. 
various sources.of supply were so located and 

‘inletconnected that many could be used to augment 

2 her damaged supplies. 

: During the period of air-attacks, the bacteriologic 

‘Sondition of the: public. water: ‘supply was under 


During the. first half of the year a total of 236 
Samples were -examined for total bacterial count 
and B. coli content. Of these examinations, 81 per 
Sent, were found to be bacterially satisfactory with 
: erage count of less than 10 per milliliter, ex- 
February when the count was 25~per ‘mil- 


colon” positive. tubes was 32. per cent. ‘These’ w 


ler of the Hygienic Institute to: the increased 
acks ‘mentioned previously which resulted. in 

‘widespread damage to the water system.; 
Samples were also taken. at, weekly intervals 
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fonstant observation: by frequent examination of — 
‘Samples was examined for total bacterial count 
the ‘Hygienic Institute were ‘examined once a day, 
‘but in 1945 the frequency was intreased to four <=: 
times. daily. at 0200, 0800, 1400 and 2000 hours. ‘t 


and: in March. when. the highest number: ‘of 


from thirty-three points on the- Heaibation system. 
Of the 428 samples collected during the first six 
months of 1945, 26 per. cent were “unsatisfactory 
on the basis of B, coli in 100 milliliter quantities. 
The maximal number of unsatisfactory samples oc- 


se 


curred during: the months of Gee and une. 


“conten! or 

varied gonaidecably. : They. remained below. 10 up 
to the air attacks of 1940. and. dropped to less than 
one. per milliliter ‘during: the. period. 1940 to 1943 
inclusive. The average;. fo 4 particularly 


striking since the supply” ‘was distu: bed | ‘considéer- 


Zz eably by bomb damage during that ‘year. “The B.coli 
Satisfactory. conditions. were attributed by. Dr. content, however, was. more definitely correlated 
“Mue ' vi with bomb damage. While the number of unsatis- 


- factory samples during the period 1934. to 1943 


was léss than 10 per cent and at times less than 
1.per cent, there was a definite increase to 16 per 
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cent during the year 1944 and to 19 per cent during 
the first six months of 1945. Because of this, peo- 
ple were warned by radio to boil all water used 
for drinking purposes, the warning being lifted in 
April when the B. coli content indicated an im- 
provement in the bacteriologic condition. Slight in- 
creases in B. coli content were observed after that 
time but they were attributed to repair work on the 
system and not considered dangerous. The relation- 
ship between bomb damage and water-borne disease 
rates, such as typhoid, paratyphoid, and dysentery, 
could not be established because the total number 
of intestinal disease cases remained at the usual 
level for this city (see Chapter Four). It was the 
conclusion of Dr. Mueller that “although the bomb- 
ing destruction of the Hamburg water supply, espe- 
cially during the last two years, has exerted an in- 
fluence on the potability of the water, it has not re- 
sulted in an increase in infectious disease trans- 
mitted by drinking water because the people were 
instructed in sanitary measures.” 

Nuremberg:? Source of supply: three independ- 
ent waterworks, two of them utilizing surface 


TABLE 35. BAcTERIOLOGIC CONDITION OF DRINKING 
WATER AT THE HycIENIC INSTITUTE 
GorcH Fock-WALL—HAMBURG 


Per cent of 
examinations 
Total Average positive 
number of _ bacterial count for B. coli 


Year examinations per milliliter per 100 milli. 
1934 364 8.7 9.2 
1935 361 3.6 1.3 
1936 359 3,0 3.6 
1937 358 1.7 3.0 
1938 354 1.1 2.0 
1939 359 1.0 0.6 
1940 355 1.1 1.3 
1941 354 0.4 5.3 
1942 364 0.3 0.6 
1943 322 0.9 0.2 
1944, 371 9 16.7 
1945 236 8.0 19.0 


(Jan. to June) 


Ficure 122. Emergency water line. Hastily laid across rubble following an air raid. 
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water from the Veldensteiner wooded hill area and 
the third utilizing ground water from wells in the 
Pegnitz Valley. The surface supplies are untreated 
and are conveyed by gravity to the distribution sys- 
tem or to reservoirs floating on the system. The well 
water is pumped by electric power either directly 
into the system or to the elevated reservoirs. Emer- 
8ency sources consisted of about 70 privately owned 
wells which generally produced a water of satis- 
factory bacterial quality. However, it was recom- 
mended that all water taken from these wells be 
boiled before using. The supply for the adjoining 
town of Furth was also used in emergencies after 
air raids. Distribution from these sources was by 
water carts which were registered by the town be- 
fore the air attacks began. These carts, 30 to 40 
in number, provided means of transporting approxi- 
mately 105,000 gallons into the town daily when 
the normal supply was affected. 

Although no damage was reported to the wells, 
reservoir or pump stations, numerous breaks oc- 
curred in the distribution system (Figure 131) dur- 
ing the air raids so that only a portion of the town 
Could be supplied from the main source. The num- 
ber of breaks was reported to have increased from 
approximately 150 in 1942 to more than 700 in 
1945. A crew of 23 men was on twenty-four hour 
alert for shutting off house lines and damaged sec- 
tions of mains. A repair crew of about 500 men 
Was also available for repairing the breaks and 
for laying temporary pipe lines to waterless areas 
(Figure 132). This crew was able to make the nec- 
essary repairs so that the supply was again normal 
within four to six weeks after each attack until the 
heavy raids of January, 1945. From that time until 
Sccupation of the town by American troops, fre- 
quent alarms and strafing attacks greatly hindered 
the repair work. It was estimated that approxi- 
mately 520 breaks were repaired up to January, 
1945, but only about 220 since then. Particular 
Care was taken to rinse thoroughly the repaired 
Sections until samples indicated the water to be 
bacteriologically satisfactory. . 

Stuttgart:+ Sources of supply: three main 
Sources of supply include untreated water from the 
State owned Danube Valley near Niedestezingen ap- 
Proximately 100 kilometers away; mixed well and 
Surface water from the Neckar River treated by co- 
agulation, slow sand filtration and chlorination. 
Numerous small wells located throughout the city 
and furnishing about 10 per cent of the supply 
Were also connected to the system. Consumption 


_ 


‘varied from 15 million gallons during the winter 
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to 37 million gallons during summer with an all 
time peak of 8,448 million gallons during the 
year 1944. — , 

Damages to the system totaled about 1,400 
breaks, 200 of which were in large mains and 1,200 
in smaller lines. By May 23, 1945, all except 25 
breaks in the larger mains and about 300 in the 
smaller lines had been repaired. Pump stations, 
filter plants and reservoirs suffered minor damages 
but because of the plurality of sources the supply 
was never entirely interrupted. 

Water was conveyed to stricken areas by trucks 
and carts and the people were advised to boil all 
water used for drinking. Repaired distribution 
mains were thoroughly flushed and treated with 
chlorinated lime before placing into service. 
Samples from the system indicated no B. coli, 
and on only one occasion did the total bacterial 
count greatly exceed the average. 

Destruction of the Moehne Dam: The following 
report from the Hygienic Institute (Gelsenkirchen)? 
describes damages to water works and the effect on 
the drinking water supply of the Ruhr District due 
to the flood caused by bombing of the Moehne Dam. 

In the early morning of May 17, 1943, the dam 
across the Moehne Valley was the target of an air 
attack. The wall was completely destroyed in its 
central part for a length of about 250 feet and to 
a depth of about 75 feet (Figure 133). Since the 
impounded basin was almost completely filled at 
the time, the water poured out through the hole 
in such quantities that a high water wave developed 
in the Moehne and Ruhr Valleys which reached a 
height of 30 feet and more in the narrow parts 
of the Moehne Valley. Even on the upper course 
of the Ruhr the high water wave was from 18 to 25 
feet above the river in the first hours after the blast. 
In the lower course of the Ruhr at Baldeney Lake 
near Essen, about 75 miles below the dam, the 
wave receded to former high water levels and 
dropped further below the high water mark at the 
point where the Ruhr flows into the Rhine. 

The bulk of the water attained at first a velocity 
of 20 feet per second resulting in considerable 
damage in the Moehne and upper Ruhr Valleys. 
The worst damage occurred in the narrow parts 
of the valley, especially at places where the valley 
was restricted by structures such as plant buildings, 
bridges with adjoining road dams and dwellings. 
Cities suffering the worst damage were Neheim, 
Wickede and Froendenberg. The velocity of flow 
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was, greatly seaerenhi ‘in. euaie cities’ by sapien so 
| that. the destruction .was considerably :greater. The 
= water | flow _approximated 300,000 scubic. feet..per 
second at the beginning of the flood. Before. the 
‘catastrophe the. total quantity of; water supplied by 
othe: water..works, concerned amounted. to: about .265 
>million.gallons per day.,,This:supply dropped ,on 
_May: 17, 1943, the .day,.of bombing; : to: approxi- 
mately. 68.7. million gallons, per day. The quantities 
of .water, pumped. on, suopesrding dBys are-shown in 
Table 36. vtifeny! 


TABLE 367° Water Pumpace—-Suppiies AFFECTED 
“8 ‘By Froopinc*Mornnec Ann RUHR VALEEYS "© 


tryforh 


j 
ij ori 


‘Date 08 “BRiey water pumpage 
Until May'16, 1943  265;000,000 els. 
on’ May1?: 68,700,000) 
18 nit 89,800,000. 
19 #1 127,000,000. 
2S vi rebate "164,000,000 
eee ee 185,000,000. 
EBB Si ysh 206,000,000: : 

Tor Sapget oft en "223,000,000 
ee |, SOO. 
wi@ .QBEL ain2i ~ 1:209,000,000; « 
ae Gaipiano "212,000,000°"* 


sour? trie r 99tpw 


. By June.8, 1943, the total water pumped rose to 
250. million gallons. per. day, and. ead POR ea 
lion. gallons.perday.on.June 27; 1943.., 

\ Most of the water/works in the Ruhr Valley were 
flosided; ‘resulting. in:-considerable .damage.: Some 
ofthe plants had to::be completely rebuilt. Others 
could not be placed into operation for several days, 
because of water damage to: electrical equipment. 
Whirlpool holes and gravel..deposits were formed 
in the stream valley. Accumulation basins having a 
capacity of about 7.5 million square feet, for aug- 
menting the ground water supply, were filled with 
mud so that the filter bottoms became practically 
impermeable. 

On May 17,..1943, es the. ‘bulk of the high 
water had run off, each water works began. clean- 
up operations with their own laborers assisted by 
the fire police, technical —_—— crew and spe- 
cial police units. brs a) 


Clearing and. repairing sions semen basirs 
and replacing, filter, sand,,were major tasks; never 


theless, the, normal,.supply,.of, water was resumed 
in a, short :time.; This, was .principally,.due .to, the 
fact. that.the..bottom, and,.the banks,.of the, Ruhr, 
which, had:;become, muddy, and;,impermeable,. by 


polluted:..water, ‘had,.been::cleansed. by. the high 


water wave. and the. channel, refilled by,,water com- 


ing from the, subsoil. through the, river| bottom. Ac 
cording to former. experiences,-however,. it .was, eX 


.pected,that.the river bottom, might again’ be covered 
with, slime, after a\ relatively short, time.,Cleaning 
and repairing,,.of.:the.,accumulation., basins. had, 
.therefore,.to, be hastened.. Rainfall: was (quite.favor- 
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ably distributed |in .the. summer and, fall .of .1943, 
which: helped. considerably..in prone an ade- 
quate supply.. 

The Sallowing water: secatal were eae de- 
stroyed by the break.of,the.dam wall resulting in 
the. flood: , 

(1). They eatin at “ie the town. section Ne- 
heim, of the city Neheim-Huesten, mireente: 184 and 
135)... 
«(2), ‘The newly bere water eee for the 
Rosine: camp in the town. section. Neheim of the 
ae Neheim-Huesten. ©)0 

(3). The: water, works in. the moe ‘ears pas- 
vue for.the, town. district, Neheim, of the ety Ne- 
heim-Huesten:. 9...» 

9 {4)i-The water, nike sot the) sity Soest in 
Wickalatea: the Ruhre | oq) » ai 7 

..45)4; The-works of -the city. of, shades A 

Lakepeciale: heavy|.damage occurred, also in.the 
water work for Echthausen,.:which: began operating 
asa new works.in' 1942; This, was ‘a part, of the 
water works for the: northern, Westphalian, coal. dis- 
trict. at: Gelsenkirchen. Besides: the clogging up. of 
the accumulation basins already mentioned,, much 
destruction’ resulted: to. the: well. installations. and 
the: power plant was. destroyed. Similar damage 'oc- 
curred-at the water works situated farther below in 
the valley,. namely::;(1),, the: water works. of \the 
city Hamm in Barmen;: (2). the community water 
works for: Froendenberg;. (3) the ‘water: works: of 
the city of ;Menden;.(4) the water works of Lang- 
schede. (water works for the northern Westphalian 
coal district); and. (9) te works for the: city, of 
Dortmund. 

» The Doktmnind: nals were out hal igntbing fos 
two days. On the third day the distribution system 
was filled'and pumping was resumed on-the fourth 
day. The supply was then gradually increased from 
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Ficure 133. Moehne Dam. Water pouring thru breach resulting from direct bomb hit during air attack of May 17, 1943. 


Ficure 134. Remains of water works at Neheim. Destroyed by the flood when the Moehne dam was destroyed by direct aerial 
bombardment—May, 1943. 
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TABLE 37. Errect oF MoEHNE Ram oN WaTER WoRKS 


Former Moehne 

Operations Operations Interruption Flood Flood 

Stopped started again . Days Hours level level 

Pump W orks May 17, 1943 Date Time in meters 

Echthausen 0200 hrs. Aug. 23, °43 0600 98 4 138 145 
Froendenberg 0345 Aug. 2, °43 0600 17 2 118 124 
Langschede 0410 ; May 20, 43 1935 3 15 114 120 
Witten 1030° May 18, °43 1700 oe 6% 75 80 
Horst 1720 May 17, °43 2400 — 6, ae 
Steele | 2120 May 17,°43 2230 — 1 55 59 


20 to 80 per cent of normal. Operations at Lang- 
schede, which is the main supply for the district of 
Unna, were resumed within a few hours. 

The effect on the Ruhr water works supplying the 
northern Westphalian coal district Gelsenkirchen is 
shown in Table 37. 

The pump station supplying the city of Hagen 
was completely flooded, necessitating a complete 
shut down of the supply. The flood wave reached 
a height of 6 feet over the machine house, about 13 
feet over the water supplying section, and about 7 
feet over the rapid sand filter plant. Tremendous 
sludge masses, carried from the Hengsteysee, were 
deposited there. Sixty per cent of all the water de- 
mand had to be transferred from the Hasper Valley 
dam to the inner city district through an emergency 
line. Sections of the city situated on higher ground 
had to be supplied with water from water carts. 
Similar conditions existed in the water works situ- 
ated farther down the Ruhr. However, it should be 
emphasized that most of the water works could be- 
gin operation again within a few hours. 

The greatest difficulties in regard to the drinking 
water supply were naturally in the few cities where 
the water works had been completely destroyed. The 
water conveyed by the water works at Huesten and 
Habbel was conducted into Neheim from Huesten. 
In addition large quantities of water were turned 
into the Neheim high reservoir from the Loermecke 
water works. In this way the city could be supplied 
with water in a few days. It must be noted that in 
all cases water supplied to Neheim was safe for 
drinking purposes. 

The second completely destroyed water works, 
for the city of Soest in Wickede on the Ruhr, had 


to discontinue the supply of drinking water even 
to the city. This city was supplied with water partly 
by an emergency pipe connection with the water 
works at Hamm, partly by the Loermecke water 
works, and by the old city plant in Soest. The old 
city well supply had to be treated with chlorine 
because of the objectionable bacteriologic condi- 
tion. 

It was necessary for a time to supply drinking 
water from private wells in most of the cities of 
the Ruhr district, especially in the city sections 
heavily damaged during the bombing attacks. These 
wells were tested for use as drinking before the 
catastrophe, but a single examination of well water, 
even though a negative result is obtained, cannot 
lead to the conclusion that the water is safe. Espe- 
cially in the Ruhr district continuous excavations 
and sink holes in the earth’s surface caused by 
mining operations must be taken into consideration. 
Therefore, upon our suggestion the individual city 
boards of health ordered signs to be put up at the 
wells warning the people to boil the water before 
drinking. Herdecke, which was suddenly cut off 
from the central water supply by the total destruc- 
tion of the pump station, was again being supplied 
with water within a short time. This was done by 
using the collecting well that remained practically 
undamaged. The water was taken from the collect- 
ing well in water carts, treated with chlorine, and 
conveyed to the various sections of the city. Several 
private wells also supplied water which was boiled 
before drinking. 

In general it must be noted that the exceptionally 
great efforts of technicians and sanitary engineers 
were successful in mastering these conditions. They 
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Ficure 135. Pumping equipment damaged by flood—Neheim water works, May, 1943. 


used the strictest precautions and continuously 
watched over the water plants and emergency sup- 
Plies. No epidemics of any kind were experienced 
Which could be traced to this raid. 

Heavy damage to sewage treatment plants oc- 
curred in Neheim, Froendenberg and Witten. The 
treatment of sewage in the Ruhr district is of great 
importance in view of the fact that the river is 
4 source of drinking water. Operation of the treat- 
ment plants was especially important when the ad- 
ditional water supply from the Moehne Valley Dam 
was cut off. Therefore, repair work on the sewerage 
Plants was carried out immediately, so that Witten 
and Froendenberg were again ready for operation 
Within a few weeks. In Neheim, in addition to the 
Plant itself, the sewage collecting system and 
Siphons under the Moehne were destroyed. 

As a result of the high water level, especially in 
the Moehne and upper Ruhr Valley, damage of 
Sreat extent occurred to the water distribution sys- 
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tem. Likewise, the river channel was changed in 
some places due to damage of the banks. At other 
places, especially at a sudden widening of the 
valley, heavy deposits of gravel have partially filled 
the channel, the greatest damage occurring in the 
Moehne Valley. Below the mouth of the Moehne the 
Ruhr was completely clogged by gravel for a length 
of about 500 meters. In addition decisive damage 
occurred to bridges and reservoirs. 

At the time of this survey, the dam had been re- 
paired but the level of impounded water was main- 
tained below normal to prevent a repetition of the 
flood damage should it again be destroyed (Fig- 
ure 136), and anti-aircraft guns were mounted in 
control towers. In addition cables with high ex- 
plosive grenades were hung above the dam as pro- 
tection against low-flying planes, and nets were in- 
stalled to prevent aerial bombs or water-borne tor- 
pedos from reaching the base of the dam (Figures 
137, 138 and 139). 
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FicureE 136. Moehne Dam, upstream side, after reconstruction. Water level maintained at halfway mark to reduce flood 
damage should dam be redestroyed. 


Sewerage systems 

For many years prior to the war, the problems of 
sewage disposal and prevention of steam pollution 
had been given considerable attention in Germany. 
As industry developed and certain areas became 
heavily populated, the objectionable conditions cre- 
ated by discharging raw or untreated sewage into 
streams became greatly amplified and in certain 
areas such as the Ruhr River Valley? the condi- 
tions became definitely acute. In these areas the 
cities and towns were dependent upon rivers and 
smaller streams as sources of drinking water, either 
by taking it direct or by using it to replenish 
(through filter basins) the ground water from 
which the drinking water was drawn. Hence it was 
imperative that the stream water be maintained in 
as clean a condition as possible. 

Before the turn of the century it became evident 
that the laws prohibiting the discharge of sewage 
into water courses were definitely inadequate and 


that means other than jaw eniorcement would have 
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to be taken to correct unsatisfactory conditions. A 
few years later enabling acts were passed whereby 
cities and towns in certain defined districts could 
organize into “Sewage Water Associations” for the 
purpose of providing drinking water supplies and 
controlling conditions of stream pollution. These 
associations were given broad powers permitting 
them to require the construction of sewage treat- 
ment facilities and to maintain and operate the 
plants in such a manner that the streams would be 
satisfactory for use as public water supplies. Table 
38 shows a list of the associations, date of organiza- 
tion, population and size of area served (Sierp!*). 

It will be noted from this table that more than 
ten million persons are served by water supplies 
and sewage disposal facilities operated under the 
control of these associations. In addition, there are 
sewage treatment facilities installed for service to 
people living in unorganized areas, the total number 
of which is not known. 

Sewage treatment facilities in most cases con- 
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Ficurr. 137, 


Cable with hanging grenades to destroy low flying planes and prevent skip bombing. Installed above Moehne 


_ dam after destruction by aerial bombardment May 17, 1943. 


Sist of solid removal only, secondary treatment 
by filtration being employed only when the amount 
of dilution water in the receiving stream is exceed- 
ingly small. In some cases where careful control 
of the stream is necessary, overflow basins are 
installed on the outfall sewer so that the quantity 
of sewage discharged into the stream can be main- 
tained constant. These basins serve as storage space 
for the sewage during periods of daytime or heavy 
flow and are emptied during periods of night or 
low flow. 

Similarly, impounding reservoirs constructed on 
the stream for the purpose of maintaining a con- 
Stant dry weather flow are used in some places as 
&@ means of sewage treatment. These reservoirs af- 
ford large quantities of dilution water containing 

issolyed oxygen which is necessary for complete 
Stabilization of the sewage. The quantity of sewage 
discharged into these reservoirs is carefully con- 
trolled so as to prevent undue pollution. Since the 
°rganic material in the sewage stimulates the 
STowth of vegetation and food for aquatic life, fish 


and ducks are often raised in these reservoirs for 
their food value. A sketch of the layout at Munich 
utilizing this system is shown in Figure 140. 

In rural areas, sewage is often discharged onto 
agricultural land as a source of fertilizer and mois- 
ture for agricultural products. The land is prepared 
for irrigation by the construction of trenches, and 
disposal is carefully regulated to prevent overflow 
into near-by water courses. Where disposal is by 
this method, “Irrigation Associations” have been 


‘organized to assume the responsibility of careful 
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control. 

Sewerage and sewage disposal systems and dam- 
age thereto by bombing, as observed in several 
German cities, are as follows: 

Hamburg:® Sewage from this city is not treated 
except for mechanical coarse screening before dis- 
charge into the Elbe River. Several of the drainage 
areas were severely hit causing damages to the col- 
lecting system, lift stations, pressure lines and out- 
fall sewers. As a result of these damages and the 
subsequent clogging of pipes with debris and silt, 
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sewage backed up into residences and business 
establishments. In cases of damage to pressure 
lines or outfall sewers, the sewage was by-passed 
into road ditches or small tributaries to the Main 
River. This, of course, resulted in gross pollution 
to these small streams. Pump stations undamaged 
were sometimes shut down in an effort to save elec- 
tric power. The total number of breaks in the sys- 
tem is not known, but it is probably safe to assume 
that they approached the number of recorded breaks 
in the water system, approximately 4,500. 
Stuttgart:* Treatment in this city consists of 
rough screening and settling tanks with continu- 
ous sludge removal to heated digestion tanks. Di- 
gested sludge is run to drying beds, then sold as 
fertilizer. Treated effluent goes to the Neckar River. 
The gas produced in the digesting tanks is used as 
fuel for over-all plant operation, the remainder be- 
ing turned into the city gas system (approximately 
8 per cent of the city supply) or compressed in 
cylinders for motor fuel. Raw sewage was some- 
times used in emergency for fighting fires. This oc- 
curred in the big fire raids in 1944 when fire de- 
partment pumpers shifted their intakes and sprayed 
large residential areas with sewage to hold back 
the fires. The health statistics show no marked in- 


crease in water-borne disease following this pro- 
cedure. Since April, 1943, the sewerage system 
suffered a reported 617 breaks. To May 23, 1945, 
267 of these had been repaired, requiring 60,000 
man days’ labor. The remaining 350. breaks will 
require an estimated 70,000 man days for repair- 
ing. The disposal plant suffered only minor dam- 
age by bombing. ' 
Ulm:® Disposal of sewage and waste water is 
by discharge into a network of canals which in 
turn discharges into the Danube River below the 
city. Street drainage, rain water, kitchen and lava- 
tory wastes are discharged into these canals without 
treatment, but sewage from toilet facilities is first 
settled in two compartment septic tanks located on 
the house sewer line. Damage to the sewers was ex- 
tensive, the total number of breaks being unknown 


as many lines were covered with debris. Although - 


hit many times, the system was maintained in com- 
paratively good condition until December 17, 1944, 


and was especially hard hit during the raids of Feb- ° 


ruary and March, 1945. Most pf the breaks could 
not be repaired during that time and as a result the 
system became clogged at many points with heavy 
accumulations of sludge and debris. These stop- 


. Pages caused sewage to back up into the deeper 


TABLE 38. SEWAGE-WATER ASSOCIATIONS ORGANIZED IN GERMANY 


Size of 
Date area 

Name of association orgunised Popilation oq km. 
1. Emscher Assn., Essen July 14, 1904 2,500,000 784 

2. Sewerage Assn. for the Laisebach Area, 

Waldenberg Mar. 12, 1907 80,000 31 
3. Sewerage Assn. in Moers on Left Rhine Bank - Apr. 29, 1913 250,000 965 
4. Ruhr Assn., Essen | June 5, 1913 1,400,000 4500 
5. Lippe Assn., Dortmund Jan. 19, 1926 500,000 2800 
6. Niers Assn., Viersen July 22, 1927 470,000 1370 
7. Schwarze Elster Assn., Bad Liebenwerda Apr. 28, 1928 300,000 3650 
8. Wupper Assn., Wuppertal Jan. 8, 1930 680,000 620 
9, Mulden Assn., Chemnitz Dec. 23, 1933 2,000,000 5500 
10. Weisse Elster Assn., Leipzig July 23, 1934 1,960,000 - 5100 
Total 10,140,000 25,320 
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Ficure 138. Moehne Dam, Nets installed after reconstruction 
to prevent floating mines from hitting dam. 


cellars of residences and mercantile establishments. 

Insanitary conditions were also created by the 
lack of sufficient water for flushing indoor toilets 
and other plumbing fixtures. At the largest hospital 
in Ulm, the water supply had been shut off for 
Several months after the heavy raids during the 
forepart of March, 1945. Drinking water had to be 
brought in by buckets and the plumbing system 
Could not be used. Fecal matter was dipped from 
toilet bowls and deposited into horse drawn wagons 
or trucks for periodic hauling away. 

Nuremberg:* This city has five disposal plants, 
One of which is a plain septic tank, and four of 
the double chamber type, similar to the Imhoff tank 
used in the United States. No further treatment is 
given the sewage, tank effluents going to the Pegnitz 
River. Estimation of total broken sewer lines was 
impossible due to the large amount of rubble on 
Many of the streets. Four of the treatment plants 
Were not damaged but the fifth (North plant) was 
hit by aerial bombs and artillery shells causing 
Severe damage. A gas holder was destroyed and 
the sludge mechanism put out of working order. It 
Was estimated that complete repairs would require 
Several months. Undiluted sewage was not used in 
fighting fires but water was used from a stream re- 
Ceiving sewage from several’ small sewers. This 
Water, however, was not heavily polluted. 

Cologne:8 Damages here, exclusive of the central 
Part of the city which was too badly damaged to 
appraise, consisted of 47 breaks in main trunk 
Sewers (Figure 141) and 136 in important laterals. 

new complete treatment plant had been con- 
Structed but was destroyed by bombing before be- 
ing used. The old primary treatment plant was al- 
teady badly damaged and raw sewage was dis- 
charged directly into the Rhine River. 

Where sewers were blockaded by debris and mud 
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so that they would no longer flow, or where resi- 
dences and other occupied buildings were without 
water under pressure for flushing plumbing fixtures, 
gross insanitary conditions sometimes prevailed. In 
some cases fecal matter was collected in buckets 
or pails and deposited into wagons or trucks to be 
hauled away and dumped into a stream or low, 
isolated area. In other cases, however, the people 
were forced to dump their wastes into shallow 
trenches on vacant lots or gardens. Accumulations 
were not always covered or otherwise given proper 
disposal and jovernment officials anticipated an in- 
crease in fly-borne disease rates unless sewerage and 
water systems were restored promptly. 

Munich:® The sewage collection system ‘is the 
combined type (carrying sewage and storm water) 
with treatment facilities consisting of screening, Im- 
hoff type settling tanks and sludge drying beds. The 
gas produced by sludge digestion furnishes about 8 
per cent of the city gas supply and the plant efflu- 
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Ficure 139. Moehne Dam—Sieel nets installed on the down- 
stream side, after reconstruction, to prevent bombs dropped 
vertically from reaching base of dam. 
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Ficure 141. 


Trunk sewer blown open by direct hit during 
air raid. Damaged water main at left. 


ent is discharged into a fish pond where fish are 
raised for food value (Figure 140). Prior to June, 
1944, the sewage collection system was damaged in 
Only 17 places but after this date increased aerial 
attacks and use of delayed fuse bombs caused 
heavier damages. Although the sewers were laid 
under 9 to 16 feet of cover, a total of 350 breaks 
were reported, often causing leaks into basements 
wherein people were forced to take shelter from the 
air raids. Because of the increased frequency in 
raids and the general shortage of labor and ma- 
terials, only 110 breaks had been repaired by the 
last of May (Figure 142). The treatment plant 
“Grossla; pen” was heavily hit on July 11, 1944, 
when two of the sixteen settling tanks were de- 
Stroyed and two others severely damaged (Figure 
143). Temporary repairs were made soon after- 
ward so that the plant continued to operate at a 
reduced efficiency. Completion of permanent repairs 
would require an estimated 9 to 12 months. 
Augsburg:? Treatment here consisted of screen- 
ing and Imhoff type settling tanks. No damage was 
reported to the plant but 94 breaks occurred in 
Sewers, 30 being repaired by June 6, 1945. 
Frankfort:11 The sewage system comprises 605 
km. (430 miles) of sewers and twelve primary 
treatment plants (settling and sludge digestion) ar- 
ranged as follows: one main plant serving 500,000 
Persons; one district plant serving 25,000 persons, 
and ten small plants serving from 50 to 4,000 per- 
Sons. Before the war the quantity of sewage flow 
Was approximately 33 million gallons per day. 
When observed in June, 1945, it had decreased to 


approximately 26.5 MGD and only about 60 per 
cent was directed through the clarification plants. 
Because of unrepaired damage to collecting sewers, 
the remainder was diverted directly to the Main 
River through emergency outlets. Due to bomb 
damage of the main plant which destroyed four 
sedimentation basins, pumps, sludge drains, power 
and light lines, tools and other equipment, ten of 
the fourteen sedimentation basins could be placed 
into makeshift operation only. This resulted in an 
estimated 50 per cent loss in efficiency of treatment. 
The other plants were not damaged and were in 
operation at the time of this visit. 

Damage to the sewage collecting system 
amounted to approximately 500 breaks during the 
air raids of 1943, 1944, and 1945; 150 of these 
were in the main collecting system which is laid at 
a depth of 13 to 20 feet, generally in ground water. 
Because of the difficulty in making repairs and the 
lack of labor and equipment, only about 50 of 
these breaks were repaired during 1944 and 1945. 
The other 100 breaks required a total of 52,000 
days of labor and an additional 57,600 days of 
labor were required in repairing approximately 400 
breaks in the smaller lateral sewers. Two of eight 
pumping stations were taken out of operation be- 
cause of damages to the pressure lines and two 
others because of electric power failure. By June 
13, 1945, approximately one-half the total quan- 
tity of sewage from the city was being discharged 
without treatment into the Main River. 

Other effects of bomb damage to sewerage sys- 
tems: Aside from the amount of material and man 
hours required for the repair and reconstruction of 
sewers and disposal plants other effects of bombing 
include loss of fertilizer, resulting in lowered pro- 
duction of foodstuffs, and loss of gas production 
for plant operation and as a source of fuel for 
trucks and automobiles. 

According to Sierp,'* one kilogram (2.2 lbs.) 
of organic matter—sewage sludge—will produce 
about 875 liters (31 cu. ft.) of gas when digested 
at 45° C (113° F); 3.4 cubic meters (120 cu. ft.) 
of purified sewage gas has the fuel value of one 
gallon of gasoline. Sierp also states that under 
normal driving conditions an automobile with a 
40 PS (39.5 horse power) engine will travel 
about 100 kilometers (62 miles) on 18 cubic meters 
of methane gas from sewage (Figure 144). 

The potential gas production from sewage is: 
about 25 liters (0.9 cu. ft.) per man per day. Thus 
a sewage disposal plant serving a city of 100,000 
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Ficure 143. Bomb damaged settling tanks—Munich sewage disposal plant. Sludge drying beds in rear. 


256 


ENVIRONMENTAL SANITATION 


Petite” 144° Sacer Bis a wihio’ A pares itallation. Gas obtained from swig te _— and j Bas bsesitr 


eenitd: cradled 2. 500,000: Sitesis (90, 900 cus ft.) of 
8as, with a fuel value equivalent:to.735: gallons of 
Sasoline. Destruction-of sewers and disposal plants 
Would: thereby:impair:‘transportation, if the cities 
dépended to any ;extént-upon:sewage gas to relies 
this hard pressed. trarisport systém. Just how mich 
effect destruction of these utilities had on fuel sl 
age is not-known as the exact:figures were not 
able for the amount/of sewage gases compress 
motor fuel. 


Garbage—collection and disposal 


»Garbage:.collection and aeposal methods, .as ob- 
served ; in,several German cities® 1? 15) 16 are.as fol- 
lows:, .,) ee 

Haass seeighe, abost, metal sishakes cans are, fur; 
Sale, by .the, city.to‘each residence and, establish, 
ment... These ,,cans,; have: heavy. hinged; lids,; some 
self. closing, and hold. .approximately,.25 gallons, 
They. are, suficiently:,heavy | in. construction, to..pre- 
vent dogs, from ,upsetting .them., The} tightly, fitting 
lids also prevent, access, of; flies.and xodents to. the 


WwW 


contents (Figure 145). The quasititsii of gashilke per 
capita per year averages about: 0:3:cubic meter (10 
cu: ft.) . Modern< garbage’ tricks sare of: all)metal: 
covered: type;constructiony of:about 10 eubic meters 
(350. cus. ft!) capacity. Some:have,; an automatic 
mechanism « for) 'elevating:<ands «dumping! garbage 
cans. Disposalof :garbage: is: by «incineration, dysri 
ial, orcomposting for use as fertihzersm +! | 
Bombing and general war condibaia interfered 
seriously with garbage’ collection-and:disposal.: Dur- 
ing: the-last months ‘of:theswat@ shortage of man: 
power existed. The: condition:stéadily: becamé“worse 
as trucks: were> confiscated: for »militarys uses! sor 
were. destroyediiinsthe rdidsyAs.gasoliné! became 
less and less ,ayailables:trucks«were equipped bto 
run on gas fromi:wood <burners, :6tizoncgas com: 
pressed in ylindersy »Gas'oplants::were’, destroyed 


_by, bombing and artillery: sfirreys eliminating» :this 


soutce of fuel for trucks. If horse-drawn carts were 
available they were:used to the bestvadvantage, ‘bit 
eventually the destruction of buildings and streets 
made: ‘collection impossible. Garbagescans: were ‘ob: 
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Ficure 145. Typical German garbage cans. Property of the 
municipality. Note heavy construction with hinged, tightly 
fitting lids. : 


served in Cologne with potato vines growing down 
the sides, indicating how long they had been stand- 
ing. When collection was re-established, garbage 
was often dumped in shell and bomb craters and 
covered with dirt and chloride of lime if it hap- 
pened to be available. When rats were reported, 
poison baits were set around the garbage dumps. 
The following report on street cleaning and gar- 
bage removal was obtained from the city of Ham- 
burg. The methods described are fairly typical for 
the cities visited. 

Street cleaning: At the beginning of the war 
there were about 750 men employed in street clean- 
ing. Main thoroughfares and streets with heavy 
traffic were cleaned once daily, residential streets 
two to three times weekly. The city area was di- 
vided into units, and the men assignc !.ta each unit 
were responsible for the cleaning of their own 
districts. An annual total approximating 378,000 


barrels of garbage was collected in carts and de-, 


posited in subterranean dumps numbering about 
440. The removal from these dumps was by tractor- 
trucks operated under contract by the regional 
freight railroad system, except in the city district 
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of Altona where it was left to city forces for deposi- 
tion on private or municipal garbage dumps. 

Accumulations of sludge from approximately 
64,000 street gulley catch basins were also removed 
in this manner. This system of street cleaning was 
maintained regardless of the steadily reduced per- 
sonnel without essential disturbance until the big 
air attacks in July, 1943. It then became neces- 
sary to make fundamental changes to meet the in- 
adequacies. 

For weeks the street cleaning could only be ex- 
ecuted scantily because of the loss of personnel and 
vehicles, since a great number of the workers were 
over-age. In addition, the scarcity of vehicles be- 
came more pronounced and the fuel allotment was 
further reduced. Hence it was impossible to operate 
on a regular schedule of removing the garbage from 
the dumps and it was necessary to permit it to 
accumulate in heaps. 

On June 27, 1945, the situation began to improve 
with more workers, trucks and horse carriages be- 
coming available. Practically all accumulated gar- 
bage had been removed from the streets and the 
street cleaning program returned to normal. 

Garbage removal: At the beginning of the war 
house garbage was removed in the city proper and 
in the larger urban areas by means of special 
trucks. Garbage containers of 25 gallons were sup- 
plied by the government and were kept in the base- 
ment of the dwellings. For the removal, 85 special 
trucks and for the city district of Altona 12 elec- 
trical tractors were available. 

A total of 5,350,000 barrels of house garbage 
was removed, one half to the incinerators and the 
other half to various garbage dumps, situated in the 
outside districts of the city. Garbage was collected 
from houses twice a week. The full containers were 
carried out of the basements by a force of 400 
robust workers who emptied them into trucks and 
then replaced empty containers. 

From the beginning of 1942, when numerous 
workers were. drafted and bombings occurred, it 
was necessary to use hired foreign volunteers. Until 
the catastrophe of July, 1943,. the removal of gar- 
bage was accomplished without difficulty. However, 
through enemy action 56 of the special garbage re- 
moval trucks, 77 per cent of the trucks on hand, 
were lost, the remaining 29 being ancient models 
of 1926. Thereafter until an improvised system of 
collection and removal could be organized, gar- 
bage was collected only in certain places where 
gross insanitary conditions prevailed. In other 
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Ficure 146. Hamburg after the air raids in July-August 1943, showing buildings gutted by fire. 
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places it was thrown among the ruins and debris of — tion was made available to the administrations of 
demolished buildings. Sometime later, 15 modern bombed-out areas and, although well planned and 
trucks were obtained and additional trucks were — organized according to statements from responsible 
rented. Although the collection schedule was im- Germans, they could not cope with the whole prob: 
proved, new difficulties were encountered. The truck ~— lem. People had to stand in the opén air, frequently 
motors had to be readjusted to use a substitute fuel _ in<inclement ‘weather, often improperly: clothed, 
and even this was not available in sufficient_quan- while” ‘waiting for trains or vehicles: «which ‘were to 
tities. This condition lasted until the end of the . evacuate them to safe areas. Many were crowded 
war, but by using prisoners of war and. foreign  into® waiting rooms; meeting places and halls wath 
workers, shortening the carting routes, creating new _ improper ees aa Droplet” ‘infections. 
dumping places in the ruined areas and by using : 
hand carts, oxen teams, “and barges, the Genel 
of house garbage beginning in January, 1944, 
amounted to from 190,000 to 200,000 barrels per — 
month. The improvised dumps in the ruined areas” 
were so arranged by the city administration of 
Hamburg to be far enough from occupied :houses 
to prevent their being a nuisance or public health 
hazard. In order to protect the population from 
offensive smell and the plague. of rats and flies, © 
these places were continuously sprinkled with chlo- 
ride of lime and covered with earth. 
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the civilian Defense io \ 


Di ivision, was handled. on a enteric fevers ensued. Washing facilities were: 
national level. Every possible means of transporta- pally very Poor and contributed to the increase 
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Mispyegenic. infections which were generally. ob- 
Sétved. throughout Germany during the war. 

taBefore: the;svar; mostscities carried on energetic 
€ainpaigns.te-eliminate rats and other rodents. Poi- 
$0n;ibaits were:made available to property owners 
In some 
Places. (Nuremberg) participation in these cam- 
Paigns-was made.mandatory by police department 
erdnan¢ée.!As-aresult, the rat:pepulation was quite 
effectively controlled so that rats were not numer- 
®us except in sewers, dumping grounds and similar 
Places.whére waste.food was. abundant. After the 
air raids, however,-wheni it became necessary to cur- 
tail regular schedules, of hgarbage collection, the 
~ Tat population: began, to; increase: They became par- 
lioularly numerous ‘in-the bombed.areas where food 
Was--seattered or. garbage | was, dumped into the 
debris, and. the tuins; of. buildings.afforded excellent 
harhorages., This.is soméwhat-contradictory to the 
report from,Hamburg where the-absence of Weil’s 
disease was attributed to. rats. being driven out of 
the. eity by” aerial. bombings,.In June, 1943, the 
Problem was,apparently serious.enough to warrant 
the. ,attention: of:national jgovernment officials as.a 
decree was issued by the Reich Ministry of the In- 


with instructions for setting them out. 


a Ficure 147. Flood deninged houses in Néheim after bomb destruction of Moehne Dam, May, 1943. 
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terior ordering the destruction of rats by the civil- 
ian population (Nuremberg).? Experts .were sent 
to various cities to supervise the extermination of 
rats and other rodents. These eradication programs 
continued for a while until the lack of trained per- 
sonnel and poisons interfered. During 1944 and 
1945 the shortage of workers and materials became 
acute in some of the cities. Consequently little work 
was being done and the rat population again ij 
creased. However, most -city officials reported 
situations not serious from: the standpoint of di 


be diminished after the: air raids because 
were killed-er driven away by fires and exp] 


Problems of decomposing bodies 


The layman in Germany apparently,‘had great 
fear that the presence of dead bedies: inthe ruins 
presented a threat to his health,-To combat this im- 
pression, Professor; Hagen: and Rose’. of the Ger- 
man Air Force expressed -the opinion (Aug: 1943) 
that thereiwas very little danger. This is the only 
official attitude which could be obtained. They 
based their-opinions.on the following observations 
and-theories:.: 
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(1). The body is not a carrier of disease since 
putrefaction destroys any pathogen which may have 
been present. Furthermore the dead were usually 
in places uninhabited by the population for at least 
a few days after the bombing. Numerous cases were 
observed where people returned to live in houses 
under which corpses were known to be buried. But 
by that time putrefaction had progressed to a point 
where corpses could no longer be regarded as po- 
tential carriers of disease. 

(2). Although there was a possibility that the 
corpse might become a breeding place for flies, 
there usually were but few flies present in the area. 
Furthermore, the disease organism would have to 
be present before it could be carried by the fly. 

(3). It is not likely that human bodies would 
cause an increase in the rat population. The decay 
is usually in such an advanced state that the rats 
prefer other foods which are plentiful as a con- 
sequence of destruction. 

(4). The application of quicklime to bodies is 
not practical because it is objectionable from a 
moral and ethical viewpoint and has not been 
proved to be hygienically effective or absolutely 
necessary for reasons of sanitation. : 


(5). No special sanitary measures are necessary | 


in the removal or cleanup of charred bodies reduced 
to ashes. If moisture from decomposing bodies is 
present the remains should be cleaned with hypo- 
chlorite of lime solution, and the body sprinkled 
with dry hypochlorite of lime to prevent odors. 

(6). It is not necessary to treat the bodies with 
hypochlorite after burial; however, they should be 
covered with soil to a minimum depth of one meter. 
There is no danger of pollution to the ground 
water from bodies after burial. 

How far these measures were carried out is not 
known, but the general impression was gained that 
the bodies of those thought to be dead were not 
recovered until someone got around to it. Unlike 
the ruins in England, the cities of Germany present 
a picture just as they looked when the fires had 
died down after the raids. If a building collapsed 
on a family huddled in the cellar, it is safe to say 
they are still there unless the bodies could be re- 
covered without much time or effort. In Ulm 


laborers were observed recovering the bodies from ~ 


a public shelter which had been hit two months 
previously. The authorities estimated that at the 
time of this survey, 10,000 bodies remained unre- 
covered in the ruins of the “dead quarter” of Ham- 
burg. Excepting one or two streets that had been 
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cleared, this section appeared much the same as it 
must have when the fires subsided two years ago- 
In early summer, 1945, the most conservative cal- 
culated estimate was that 70,000 or 80,000 bodies 
were still decomposing in the ruins of German 
cities, and’as yet there has been no satisfactory ex- 
planation why they have not presented a greater 
threat to good environmental sanitation than was 
apparent during the survey. 
Summary and conclusions 

Strategic bombing inflicted heavy damages upon 
the public water supply and waste disposal system 
of the cities selected as targets for aerial attack. In 
those places where residential or industrial areas 
were specific targets, water mains and sewer pipes 
were ripped open by the heavy bombs even though 
they were sometimes laid 20 feet below the 
ground surface. These damages resulted in heavy 
losses of water until the sections of mains could 
be shut off, and in seepage of sewage into bomb 
craters, cellars, wells or other depressions where it 
was a menace to the public health. In those places 
where the source of water supply was located near 
a factory or other strategic target, heavy damages 
occurred to the pumping station resulting in a loss 
of water throughout the entire district. Far ex- 
ample, the well field and pumping station at Augs- 
burg, located within a few hundred feet of an air- 
plane factory (Messerschmitt), was hit repeatedly 
when the factory was named as the specific target. 

Generally speaking, disease outbreaks which 
were definitely proved to be water borne or which 
could be traced to lack of sanitary facilities were 
amazingly low in number. Through an interview 
with Dr. Wilhelm Heine,1¢ Director of the Hygienic 
Institute, Ruhr Territory, it was learned that two 
epidemics of typhoid fever were reported for which 
improper conditions of water supply and sewage 
disposal were held responsible. One of these oc- 
curred in Bochum, a city of approximately 450,000 
population located midway between Essen and 
Dortmund, date of onset about April 9, 1945. To 
date, July 2, 1945, the number of cases reached 450, 
with a mortality rate of 19 per cent. People resid- 
ing in the area were not vaccinated because of the 
lack of typhoid vaccine. Three possible causes for 
the epidemic were revealed: (1) eating meat 
slaughtered under insanitary conditions; (2) drink- 
ing polluted surface water, and (3) drinking 
ground water pumped in an emergency from 4 
mine used as an air raid shelter having improper 
toilet facilities. 


ENVIRONMENTAL SANITATION 


During the second epidemic 21 cases developed 
in the town of Buerhassel, 20 kilometers from 
Bochum. The cause was attributed to lack of toilet 
facilities in a coal mine shaft used as temporary 
living quarters by a girl who supposedly was a ty- 
phoid carrier. Water from this shaft, which showed 
evidence of fecal contamination, was also used as 
an emergency source of supply for the town. 

It is difficult to realize that other and more wide- 

Spread epidemics did not occur. Certainly with such 
incidents as broken water mains and sewer lines 
lying side by side in bomb craters; with sewage 
overflowing into basements of dwellings and other 
buildings used as air raid shelters; with water puri- 
fication plants destroyed necessitating the drinking 
of water from sources of questionable quality; with 
Sewage being used for fire fighting; with people 
bathing in polluted streams; with hospitals and 
other public institutions operating without-water or 
Sewerage; with fecal matter being dumped in gar- 
dens and vacant lots without adequate burial ; with 
garbage and other refuse lying for days in the 
Streets and amid the ruins of occupied residential 
districts, the situation was ripe for the development 
of disease into epidemic proportions. 


Obviously there had to be some control to prevent 
these conditions from getting out of hand, and it 
appears that the precautionary measures of care- 
fully selecting sources of emergency water supply; 
of observing them frequently; of flushing repaired 
mains thoroughly and disinfecting them when ma- 
terials were available; and above all of requiring 
the boiling of all drinking water were the chief fac- 
tors in preventing epidemics of water-borne dis- 
eases. On the other hand, in the closing days of the 
war, labor and materials for the repair of sanitary 
facilities were getting more and more difficult to 
obtain. Hence, with repeated aerial attacks it was © 
becoming impossible to carry on uninterrupted pro- 
grams of adequate water supply, sewerage disposal 
and refuse collection, and many city officials were 
deeply concerned about the situation getting out 
of hand. 

It is, therefore, reasonable to believe, on the face 
of existing conditions, that disease would have be- 
come rampant had not the Germans been forced to 
surrender when they did. In any event, the dread 
of disease and the hardships imposed by the lack 
of sanitary facilities were bound to have a demoral- 
izing effect upon the civilian population. 
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CHAPTERELEVEN 
FOOD SUPPLY AND NUTRITION 


MAJOR HENRY J. RUGO, QUARTERMASTER CORPS, AUS 


The health of the German people was the basic 
factor upon which depended the ability of Ger- 


many to wage sustained war. The continuity and. 


nutritional adequacy of Germany’s food supply 
constituted the foundation of this health. 
Although Germany’s agricultural economy was 


incapable of adequately feeding her own popula- 


tion without imports, she was able to withstand pro- 
longed blockade by war. The effect of blockade on 
the food supply was in large measure circumvented 
by the operation of the German system of supply 
control which, in turn, assured the continuity of 
Germany’s ultimate source of productive capacity. 
In consequence, the extent to which the Allied 
bomber offensive interfered with the German food 
supply system is a measure of its contribution to 
the defeat of Germany. This chapter is an evalua- 
tion of that contribution. 

A partial exposition of the structure and func- 
tion of the German system of food control will be 
included as a background by which the effects of 
bombing may be more-~clearly understood. Since 
the food supply embraces greatly dispersed and 
ramified elements, only the effect of bombing on 
the entire system will be reported. The detailed 
report on one or a few factories, for example, 
would be but a small fraction of the whole pic- 
ture. 


Organization of German food supply 

From 1933 to 1945 the Reich Ministry of Food 
and Agriculture (Reichs Ministerium fuer Ernach- 
rung und Landwirtschaft) and the Reich Food 
Estate (Reichsnaehrstand) had charge of all agrar- 
ian policies in Germany.! Their activities were 
divided, giving the Ministry of Food control over 
policy and administration and entrusting the Food 
Estate with the execution of agrarian policy.” * The 
detailed supervision of agricultural and food econ- 
omy procedure was handled mainly by the Food 
Estate and its branches.‘ Although it originated as 
a self-administrative body, the Food Estate came 
under the jurisdiction of the Ministry during the 


war. The latter, at the same time, was made sub- 


ordinate to the Ministerial Council for the Defense 
of the Reich. The two organizations, in addition to 
promoting agriculture in general, enforced the agri- 
cultural’ market regulations on production, sales 
and distribution of agricultural products, including 
retail sales and price control. To accomplish this 
the membership of the two bodies extended beyond 
the field of agriculture and included sections for 
the entire food economy: producers, distributors, 
workers and manufacturers of agricultural pro- 
ducts.1 

The Food Estate was directed by the Reich Farm 
Leader, who was also the Minister of Food and 
Agriculture. It was subdivided into provincial, dis- 
trict and local farmers associations.2 3:4 Through 
this complex organization the delivery of agricul- 
tural produce by the peasants on the land was con- 
trolled. , 

Also under the Food Estate were Central Market- 
ing Associations (Hauptvereinigungen) at the na- 
tional level to regulate and tax the movements of 


agricultural goods.” # At the outbreak of the war — 


there were in existence Central Marketing Associa- 
tions for grain and fodder, milk and fats, eggs, 
livestock, potatoes, sugar, garden products, vine- 
yard products, fish, brewery industry and con- 
fectionery. Under the Central Marketing Associa- 
tions at the national level there were correspond- 
ing agencies at the lower levels which usually 
coincided with the area of the farmers association. 

The activities of the Central Marketing Asso- 
ciations were limited to the realm of domestic 
trade. Foreign food trade was controlled by the 
Reich Offices (Reichsstellen).1°* Their duties in- 
cluded the regulation of tariffs, co-operation with 
domestic trade control] and the storage and market- 
ing of imported foods. At the beginning of the 


_ war there were in existence Reich Offices for grain 


and fodder; animals and animal products; dairy 
products, fats and oils; eggs; and garden and 
vineyard products. 

Figure 148 translated from the original pre- 
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FOOD SUPPLY AND NUTRITION 


pared by officials of the Reich Ministry of Food 
may serve to outline the structure and function of 
this complex organization more clearly.® 
Production 

Since Germany could not raise within her own 
boundaries sufficient food to supply her population 
adequately, self-sufficiency was a question of seri- 
Ous national consequence long before the war.® 7 
Even prior to the advent of totalitarian rule many 
national officials labored on the problem of in- 
creasing the degree of self-sufficiency of Germany.® 
With the inception of the Nazi regime, the meas- 
ures invoked to achieve this end became progres- 
Sively harsher. The Goering Four-Year Plan was 
an example of the effort expended on this prob- 
lem. It is notable, however, that our observations 
after the war indicated no development of new 
basic ideas or policies. Rather the war had led 
only to more thorough exploitation of previously 
established principles. 

By the beginning of the war, Germany’s over-all 
self-sufficiency in food had reached a level of ap- 
proximately 83 per cent, on the peacetime basis of 
2200-2400 calories per person per day, according 
to Hans-Joachim Riecke, State Secretary in the 
Reich Ministry of Food and Agriculture. In respect 
to some types of food, however, the situation was 
not satisfactory. For example, before the war she 
produced approximately 73 per cent of fish re- 
quirements, 12 per cent of corn, 50 per cent of leg- 
umes, and 60 per cent of fat within her own bound- 
aries. To attain even this supply of fat, great effort 
Was expended in increasing the hectarage of land 
devoted to oil seed cultivation approximately forty- 
fold from 1933 to 1939.9 1° Thus it is clear that 
Since the production capacity of. all land within 
the pre-1939 limits was strained to the utmost to 
attain even this degree of self-sufficiency, any fac- 
tor which decreased the yields per hectare was 
immediately reflected in the nutritional status of 
the population as a whole. 

The country could be fed at a reduced level by 
the produce raised within its own boundaries if 
food were perfectly controlled and evenly dis- 
tributed. However, in practice individual provinces 
Were much less favorably situated in this respect.!1 
Western Germany, an area of relatively small and 
diversified farms, was critically dependent on the 
€astern provinces for its flour, grain, and potato 
Supplies. Reich Minister of Food and Agriculture 
Herbert Backe stated that it was necessary to ship 
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from 8 to 10 million tons of grain from east to 
west each year, not including Danzig and Posen. 
Industrialized centers in all parts of the country 
were dependent on the produce of widely dispersed 
areas for all their food supplies. Consequently, it 
is clear that all German civilians could be fed at 
a uniform level of adequacy during a war only 
by control of the country’s food supply at the na- 
tional level and by the continued operation of the 
transportation network of the country. Dr. Alfons 
Moritz, Head of Department II of the Reich Min- 
istry of Food and Agriculture, stated that for this 
reason the bombing of rail and inland water trans- 
portation facilities became such a serious threat 
to national uniformity in food distribution. 
Food processing 

Of the many kinds of centralized food process- 
ing industries known in the United States, only a 
few played an important role in the food supply 
of German civilians.12»13,14 The principal ex- 
amples of these were grain milling, sugar produc- 
tion and refining, and the large bakeries of urban 
areas.* 15 The damage or destruction of these 
facilities, incidental to air attack on other indus- 
trial targets, seriously decreased their production 
capacity. 

At the request of the Medical Branch of the 
Survey, captured officials of the Ministry of Food 
prepared a report which summarized the effects of 
bombing on the food industry.1® In discussing the 
processing industries these officials stated that of 
the total German grain milling output of 3,300,000 
tons of rye and 4,000,000 tons of wheat per year, 
the bulk was centered near the river courses of 
the Elbe and the Rhine-Main with foci in Ham- 
burg, Berlin, Bremen, Duisburg, Cologne, Mann- 
heim, Ludwigshafen, Frankfort-on-the-Main, Mag- 
deburg and Dresden. The daily productive capacity 
of these mills was approximately 49,000 tons of 
grain. Aerial bombardment put out of action mills 
with a yearly output of 310,000 tons of rye and 
1,400,000 tons of wheat or a daily productive ca- 
pacity of 10,500 tons for both types of grain. This 
damage corresponds to a reduction of 9 per cent 
of the rye output, 35 per cent of the wheat output, 
and 22 per cent of the daily production capacity of 
all German mills having a daily output of more 
than 500 tons each. In Table 39 the effects of 
bombing between the heavily bombed non-Russian 
zone and the lightly bombed Russian zone of Ger- 
many are shown clearly by a breakdown of the 
statistics.16 


FOOD SUPPLY AND NUTRITION 


TABLE 39. Boms DamaceE To Grain MILLS 


Yearly Output Daily 
Rye W heat Production Capacity 
Tons % Tons Jo Tons % 
Non-Russian Zone 250,000 21 1,300,000 49 9,500 38 
Russian Zone 60,000 3 100,000 8 1,000 4 


. Of the oat and barley mills, which were cen- 
tered in Schleswig-Holstein, Oldenburg, and on the 
Rhine and Elbe River courses, bombing reduced 
the production capacity by 50,000 tons or 20 per 
cent of the total German production capacity for 
each type of grain. It was stated that the above 
figures apply only to large mills and include only 
that damage reported before the end of March, 
1945, and that they should be increased by an un- 
known amount to include the damages to smaller 
mills and the effects of the bombing of late March 
and April. The report also stated that the effects 


of aerial attack on the alimentary paste industry, | 


which is centered in southwest Germany and along 
the Rhine, were unknown because contact with 
these industries had been lost during the period 
of heaviest bombardment. Backe stated that bomb- 
ing destroyed all the grain mills in Berlin except 
the Osthafen Muehle, or more than 80 per cent of 
the daily production capacity. 

The center of the sugar industry, according to 
the report, was located in Saxony, Lower Saxony, 
Lower Silesia, Pomerania and the Rhineland. Fac- 
tories producing raw beet sugar were located al- 
most exclusively on the outskirts of the larger 
cities, in many cases at strategic rail traffic junc- 
tions, while pure. sugar refineries were for the most 
part within the cities close to other industries. The 
damages to refineries, therefore, were considerably 
_ greater than those to raw sugar factories. Of the 
total yearly output of Alt-Reich refineries (800,000 
tons), four plants producing 300,000 tons were 
destroyed. This corresponds to a decrease in pro- 
duction capacity of approximately 38 per cent. 

In the meat and meat products industries it was 
stated that bomb damage to slaughter houses and 
manufacturing establishments remained within rea- 
sonable limits. Due to the destruction of several 


PE, 


was centered on the lower Elbe, in Stettin, on the 
lower Rhine and in Central Germany. Altogether 
this industry is estimated to have had a pre-war 
total production capacity of about 600,000 tons of 
vegetable oils. The only information available on 
this industry was that air attack had caused pro- 
duction breakdowns of large magnitude and long 
duration. The Deutsche Fettsaeure Werke in Witten 
(Ruhr) had developed a process for producing 
11,000 pounds of synthetic butter per day which 
was sold principally to hospitals for use in spe- 
cial diets. This rate of production was main- 
tained until the latter part of 1944, when bomb - 
damage interfered with the operation of the plant 
and its supply of raw materials.+7 

In an interview by members of the Medical 
Branch, State Secretary for Food and Agriculture 
Hans-Joachim Riecke revealed that in all cases 
of bomb damage to food processing industries it 
appeared that hits were scored only as incidentals 
to attacks against other industrial targets or in area 
bombing. He further stated that Allied bombing 
had failed to attack a large sugar refinery even 
when it presented a readily accessible secondary 
target when a primary oil target nearby could not 
be bombed. 

As the intensity of aerial bombardment. in- 
creased, Germany’s difficulties in maintaining its 
food processing industries also became more acute. 


_ Early attempts at partially protecting plants with 


important factories for urtificial sausage casings, , 


however, production of these had almost com- 
pletely ceased. 

The edible oil refining industry, comprising ap- 
proximately forty large and medium size mills, 
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blast walls were given up when experience showed 
them to be inadequate. In the later years of the 
war the only measures taken to offset the effect 
of bombing on these industries was to reconstruct 
plants (when possible) as they were destroyed and 
o transfer the load to other undamaged facilities. 


ertilizer supply 

The dependence of land productivity on the 
availability of nitrogen fertilizers is indicated by 
the German experience that a decrease in produc- 
tion of 15 kg. of cereals per kilogram of nitro- 
gen was caused by an insufficient supply of nitro- 
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FOOD SUPPLY AND NUTRITION 


TaBLE 40. CoNsUMPTION OF COMMERCIAL FERTILIZERS BY GERMAN AGRICULTURE 


Figures apply only to “Alt-Reich” territory or Germany without Austria, Poland, or Sudetenland. 


Years Nitrogen Potassium Phosphoric Acid Calcium 

(June 1-May 31) (1000 T.N) (1000 T. K,O). (1000 T. P,O;) (1000 T.) 
1938-39 718 1,256 762 2,963 
1939-40 704 1,216 454 2,677 
1940-41 675 1,366 351 3,280 
1941-42 621 1,225 319 3,028 
1942-43 506 1,348 340 3,372 
1943-44 368 1,076 290 3,300* 
1944-45 140* i: 60* & 

* Estimated. 


gen.'§ The trend of nitrogen production in Greater 
Germany (1943-45) and the consumption of fertil- 
izer nitrogen (1942-45) is indicated by Figures 
149 and 150.19 20 

The information shown in these graphs is cor- 
roborated in a report dated December 6, 1944, 
signed by Reich Minister Backe and countersigned 
by Reich Minister for Armaments and War Produc- 
tion Speer.1® This report also stated that the agri- 
culture of Greater Germany (Alt-Reich, Austria 
and the Sudetengau) had at its disposal during 
the last pre-war fertilizer year 1938-39, 745,000 
tons of nitrogen, ie., 21.5 kg. per hectare; and 
during the fertilizer year 1943-44, 398,000 tons of 
nitrogen, i.e., 11.5 kg. per hectare. 

On the basis of a redustion in yield of 15 kg. of 
cereals per kilogram of nitrogen, this decrease of 
10 kg. per hectare between the beginning of the 
war and 1943-44 is calculated to be equivalent to a 
loss of 150 kg. of cereals per hectare. The report 
also estimated that with the 192,000 tons planned 
for the use of agriculture in 1944-45 only 5 kg. 
would be available per hectare that year. This natu- 
rally would cause a further loss in yield. Later fig- 
ures of actual consumption for 1944-45 show that 
only 140,000 tons, or 3.6 kg. per hectare, were used 
on the land.1® Backe went on to state that estimates 
for the 1945 cereal crop, not including the eastern 
territories (Ostgebiete), indicated it would fall 
9,100,000 metric tons below the average of the last 
peacetime years, or about 4,800,000 tons below the 
average of the war years. This was based upon 
calculated estimates and on certified and controlled 
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statistics o1: the development of the crops for the 
most recent years. : 

Additional data on the consumption of commer- 
cial fertilizers by German agriculture from 1938-39 
to 1944-45 are given in Table 40 which was com- 
piled by officials of the Ministry of Food.16 21 In 
describing this the Germans attribute the decline in 
nitrogen consumption until 1940-41 primarily to 
the increased supply required by the newly oc- 
cupied territories in the east and west. From 1940 
to 1943 the rising demand of the higher priority 
armaments industry for nitrogen was also increas- 
ingly detrimental to agriculture. After 1943-44, 
production losses increased daily so that in the 
production year 1944-45 at best only approximately 
140,000 tons of nitrogen would have been available 
for agriculture. Most of these production losses 
were caused by the destruction of production plants, 
sources of power and transportation by air attacks. 
A detailed report on the extent of the destruction 
of nitrogen-producing facilities and its correlation 
with the bombing data is given in the Appendix to 
the Final Report of the Oil Division of the Sur- 
vey.?2 The German report further states that the ini- 
tial decline in phosphoric acid shown in Table 40 
was the result of the loss of imports.1® Up to the 
year 1943-44 the losses in domestic production ca- 
pacity were still moderate, but in the second half of 
1944 it declined rapidly on account of the increased 
damage caused by more intense aerial warfare. The 
relatively slight decline in potassium consumption 
after 1943-44 was caused primarily by progressive 
disorganization of transport by aerial bombard- 
ment. 
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In final analysis, aerial bombardment caused a - 


inution in agricultural productivity due to de- 
Struction of fertilizer production capacity. Accord- 
ing to Dr. Karl A. Scheunert; President of the Reich 
nstitute for Vitamin Assay and Research at Leip- 
zig (Reichs Institut fuer} Vitamin Pruefung und 
’ itamin F orschung), thisfcontributed directly to an 
Mecreasingly sharper decline in the consumer’s 
ily food ration. 


Storage is ne ry in any food economy to 
Climinate the effect of seasonal variation in pro- 
duction. The war blockade increased Germany’s 
dependence on its storage facilities, especially for 
those foods in short supply. Air attack against 
this link in the chain of supply destroyed reserve 
food stocks and storage buildings and interrupted 
the necessary supply of power for cold storage.1¢ 

ese losses and the uncertainty of further 
losses through enemy action demanded increased 
_ attention by Germany to the storage of food. In 
the Ministry of Food, this attention resulted in 
the increased decentralization of storage facilities 
and the ‘construction of enlarged cold storage 
Space.?3 Decentralization of the bulk storage facil- 
lties in the area of the Provincial Food Offices of 

Varia is illustrated by the map in Figure 
151,24, 25 The dispersal of bulk storage facilities 
indicated in this map was augmented from time to 
Ume by the Ministry’s orders authorizing the issue 
of non-perishable foods, such as potatoes, to the 

nal consumers weeks or months in advance of 
the normal rationing periods. 

Professor Rudolf Plank, Director of the Refrig- 
tation Institute in Karlsruhe (Kaeltetechnisches 
Institut der Technischen Hochschule Karlsruhe), 
and internationally known as the leading refrigera- 
Hon engineer of Germany, estimated that aerial 
bombardment had destroyed 35 per cent of Ger- 
Many’s total (approximately 460,000 square me- 
ters) cold storage capacity.2° He also stated that 

large cold storage warehouse in Mannheim, 
Cebrueder Bender, G.m.b.H. Kuehlhaus Mann- 
tm, of approximately 6,000 square meters ca- 
Pacity, had been completely destroyed by bombing. 
nterrogation of the manager of the Suweddeutsches 
Kuehlhaus in Stuttgart, Fraeulein Maria Krafft, re- 
Vealed that incendiary bombs reduced the cold 
Storage space of 2,500 square meters by 36 per 
cent in February, 1944. Personal inspection of the 
»~U0 square meter Kuelhaus und Eisfabrik Fried- 
"ich Kremper, less than one-half mile away, re- 
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vealed no damage, however. Under interrogation 
two operating engineers of this plant stated that 
the incendiary bombs which had fallen on the 
plant in February and July, 1944, had been extin- 
guished before they caused any damage. Manager 
Kruse of the Linde Kuehlhaus in Munich, stated 
that incendiary bombs in September, 1944, had 
destroyed 50 per cent of the entire 6,000 square 
meters of storage space of that warehouse. At the 
same time approximately 2,000,000 eggs, 400,000 
kg. of butter, and 100,000 kg. of meat were dam- 
aged by the resulting fire which burned for eight 
days before it could be extinguished. Kruse 
estimated bomb destruction of the cold storage ca- 


pacities of Berlin and Hamburg, both principal 


centers of this industry, to be approximately 50 
per cent, and that approximately 58 per cent of 
Leipzig’s capacity was destroyed. 

The increased use of cold storage intensified 
Germany’s dependence on transportation and on 
the continuity of the power supply. Aerial attack, 
as a result, not only decreased usable cold storage 
space as indicated above, but also seriously inter- 
fered with the operation of the remaining space 
by impeding shipments and damaging sources of 
power. 

Dr. K. Linge writing in the Zeitschrift fuer die 
gesamte Kaelteindustrie in 1944 while describing 
the air raid precautions considered necessary for 
cold storage plants implied that no special provi- 
sions had been made for protecting these plants 
against damage from air attacks.27 This was 
further corroborated by several officials of the 
Ministry of Food on individual interrogation. _ 

All German sources of information and personal 
inspection by members of the Medical Branch are 
in agreement that bomb damage to bulk stocks 
while extensive was not alone sufficient to upset the 
food economy structure.?* 28 Estimates of the dam- 
age to stored foods in bulk warehouses prepared 
by specialists of the German Ministry of Food 
were as follows:16 


Grain 220,000-250,000 tons 
Edible fats 23,000 tons 
Meat 6,000-7,000 tons 
Sugar 60,000 tons 
Sugar by-products 

for fodder 25,000 tons 


Canned vegetables 
Canned fruit preserves 
Frozen fruits 

Potatoes 


2,000,000-3,000,000 cans 
approx. 1,000,000 cans 
5,000-7,000 tons 

25,000 tons 
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To the quantity stated above must be added the 
indeterminate quantities lost in the retail trade 
and enroute and the indirect losses caused by the 
communal feeding and ration-free distribution of 
food to bombed-out civilians. 


Distribution 


The major task of the Ministry of Food was 
to direct the uniform distribution of bulk stocks 
and to continue an adequate supply of food to 
the final consumer. Immediately with the begin- 
ning of the war in September, 1939, an elaborate 
food rationing system was put into effect whereby 
the allowances of the principal foods were allo- 
cated to the individual civilian at four-week inter- 
vals.2® Further detail on the administration and 
operation of the system will be presented in the 
section entitled “Food Control and Rationing Sys- 
tem.” 

As the food available in any specific area was 
diminished through bomb destruction of food 
' stocks, storage facilities and processing plants, the 
task of uniform distribution by the Ministry be- 
came more demanding. When the destruction of 
the transportation network out-distanced Ger- 
many’s capacity to reconstruct it, however, uni- 
form distribution became impossible by normal 
means and emergency measures were required. 
Eventually, even emergency measures were insufh- 
cient to meet the additional burden of intensified 
bombardment. 

National control of the collection of food from 
surplus areas, its storage, its distribution to defi- 
cient areas and, through rationing, its consumption 
depended vitally on the communications network 
of the country. Experience showed that damage or 
destruction of transmission facilities and sources 
of power through air attack impeded this vital 
control in a given locality in proportion to the in- 
tensity and duration of the attack. 

It was the constantly reiterated opinion of all 
food officials that the bomb destruction of the 
transportation network was the largest single fac- 
tor contributing to the disruption of the food sup- 
ply. Bulk shipments which had been carried on in- 
land waterways were seriously impeded by the 


bombing of canals. Aerial attack against railway . 
lines, bridges and terminal facilities caused wide- - 


spread interruptions in service and destroyed roll- 
ing stock, freight enroute and handling facilities at 
terminals. These increasing disruptions made nec- 
essary a shift from canal and rail carriers to road 
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transport. That road transport could never replace 


the capacity of the normal carriers is readily ap- 
parent when one considers such bulk products a$ 
grain and potatoes, according to Fritz Siebert, 
of the Bavarian Ministry of Finance and Economics- 


Ministry of food action against bombing 


Consolidated reports of bomb damage to all 
parts of the food industry were received edch 
morning by the food ministry. The reconstruction 
and renewed operation of the affected processing 
and storage facilities were based on these reports- 

At Goebbels’ order in 1942 an Interministerial 
Air War Damage Committee (Jnterministerieller 
Luftkriegsschaedenausschuss, or LKA) was formed 
to consolidate calls for assistance to the individual 
ministries from cities after air bombardment. The 
LKA comprised representatives of all ministries 
and was administered from an office in the Min- 
istry of Propaganda. Despite its early begin- 
ning, the first call to the LKA came only after 


. the heavy raids on Hamburg July 24-August 3; 


1943. The LKA was called upon to make avail- 
able emergency food supplies for communal feed- 
ing by a city which had been attacked only when 
the extent of damage made that city incapable of 
caring for itself or when neighboring cities oF 
the respective provincial food office could not cope 
with the situation. After the LKA received a call 
for assistance, its members conferred to determine 
action to be taken. The food ministry representative 
on the committee then advised the “Central Mar- 
keting Associations to give orders to the Provincial 
Marketing Associations. Necessary transportation 
for the shipment of food to bombed cities was re- 
quested from the rail and road transport ministries 
by the respective liaison official in the Ministry of 
Food. The size, composition and frequency of 
special food allowances to air raid victims were de- 
cided in each case by Ministerialdirektor Julius 
Claussen, head of Section B of Department II of 
the food ministry, on the basis of a point system 
he had established. The granting of special food 
rations was instituted after numerous requests from 
cities for more food, usually bread and _ butter- 
Special rations were also authorized by the Min- 
istry on the order of administrative superiors after 
special request. The food distributed as post-raid 
allowances belonged to the Reich Offices previously 
described or was on loan to the national govern- 
ment from commercial owners. 

Further action to counteract the effects of bomb- 
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ing was taken by the food. ministry in its own 
Operation when its offices were moved into rural 
areas to diminish their vulnerability to air at- 
tacks, as reported by Julius Claussen and Hans- 
Joachim Recke. | Ba 
Finally, in February, 1945, when transport had 
become so disrupted that uniform distribution of 
food was no longer possible, the basic national 
Policy of food distribution was abandoned for a 
more expedient scheme. With this change in policy, 
the Ministry was forced to fall back on the ability 
of each province to produce all the food required 
by its own population. As previously mentioned, 
the agricultural - characteristics of many of the 
Provinces made individual province self-sufficiency 
an untenable thesis. Although it is based on the 
false premise that Germany was 100 per cent self- 
Sufficient in food during the war, Table 41, de- 
Tived from information prepared for the Medical 
Branch by officials of the Ministry of Food from 
agricultural production and consumption statistics, 
indicates the dangerous character of this step.?° 
A monthly summary?! of the damage to all sec- 
tors of the German economy was published by 
Department III of the Reich Statistical Office at 
Weimar, according to information obtained through 
Dr. Walther Engelmann. Specimens of these sh 
in great detail the number of horses, sheep 
of cattle killed, the number of barns, stabl 
Pieces of farm equipment and gave a comp}tte pic- 
ture of the destruction in agriculture.32 


Food control and rationing system 


Administration: The structure and administra- 
tion of the Ministry of Food and Agriculture, like 
Other German ministries, were highly complex in 
hasic organization. In addition, it was penetrated 
with a Party control mechanism which paralleled 
the State organization. While there were many 


Active Nazis in key positions at the ministry level, 


it appears that the political activities of this group 
Were most evident at the lower levels where there 
Was more intimate contact with the peasants. 

The section of the Ministry which was respon- 
sible for the entire food rationing program was 
called Department Two (Abteilung II), The chief 
of this department, Ministerialdirektor Alfons 
Moritz, was responsible directly to the Minister of 
Food and Agriculture Herbert Backe.? 

Dr, Franz Wirz. consultant to the food ministry, 
Contended that political relationships between the 
Ministry of Food and the Ministry of the Interior 
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~TaBLeE 41. THe DEGREE oF SELF-SUFFICIENCY 
OF THE PROVINCES 
_ (in %G of total requirement) 
Vegetable Animal _ Total 
Pomerania 168° ——s«d2:47 157 
Mecklenburg 165 157 162 
Saxony-Anhalt 161 108 137 
Lower Saxony 146 143 14 
Lower Silesia : 144 111 126 
Marienwerder 143 144 144 
East Prussia 133 147 143 
Bayreuth | .etiphidter: ic Si --tedao 
Upper Silesia 4112 BSs:i: 7 
Kurhessen 109 126. ~—-«(121 
Thuringia 101 92 94 
Kurmark GEE 50 65 
Bavaria 78 129 noe 3 Yd 
Moselle Province 75 93 87 
Hessen-Nassau 71 68 69 
Wurttemberg 58 118 100 
Schleswig-Holstein 57 106 89 
Westmark 56 40 46 
Weser-Ems 55 144 127 
Westphalia 50 83 72 
Baden | oy 48 78 68 
Rhineland 47 39 41 
Saxony | 47 47. | al 
Eastern Germany 
(average) ——Cté«i2B 98 113 
Western Germany 
(average) 74, 101 92 
NOTES 


(1). Per capita food requirement is considered to be uniform 
for all provinces and equal to the average per capita production 
in Reich territory during the war years, i.e., Germany is assumed 
to be 100 per cent self-sufficient in all respects during the war. 


Therefore, the percentages stated indicate the self-sufficiency of 


the German. provinces relative to each other only and do not 
give any indication-of the adequacy with which the national nu- 
tritional requirements would be satisfied. 


(2). The food imports and food consufmption of this period 
were not considered in this table. Imported fodd@r,- however, 
appears as animal products in the food production. ; 


(3). Increased or decreased food production of the provinces 
compared to this food requirement approximately expresses food 
surplus and deficit. This is represented here in per cent of the 
food requirement of the provinces, 


Example: Pomerania produces 157 per cent of its total food 
requirements, i.e., it has a surplus of 57 per cent over its re- 
quirements. Of its requirements Saxony produces only 47 per 
cent, i.e., it must receive 53 per cent of its requirements from 
other provinces. 
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(4). Food production embraces market output plus self-supply 
by the farmers. This is measured by the “Grain Value” of the 
various products according to the following key: 


100 kg. grain = 100 kg. grain value 
100 kg. legumes = 120 “ “ - 
100 kg. oilseeds = 200 “ - = 
100 kg. potatoes = 25" pe “ 
100 kg. sugarbeets = 25 * sé as 
1 ha. vegetable area = 4000 “ “ oe 
100 kg. live cattle = 600 “ ee ” 
100 kg. live sheep = 600 “ = 2s 
100 kg. live pigs = 500 “ x - 
100 kg. live. poultry = 600 “ = a 
100 kg. eggs = 2500.“* 7t - 
100 kg. milk = seo ~ % 


made it difficult if not impossible to utilize effec- 
tively the ability of the nutrition experts of the 
country. It is of note in this connection that Moritz 
stated that the Wehrmacht had solved the problem 
of maintaining the nutritional adequacy of the ra- 
tion much more effectively than the civilian sector 
because of its relative freedom from political in- 
fluence. He further stated that the Ministry did not 
include on its own staff any qualified nutrition- 
ists. Despite these serious difficulties, fortuitous 
circumstances appear to have staved off a more 
rapid deterioration of the nutritive value of the 
German civilian’s diet, in the opinion of Professor 
Benno Bleyer, University of Munich. When the 
food shortage eventually became critical, however, 
continued operation of the existing rationing policy 
brought incipient dietary deficiencies into sharper 
relief. 

Operation: For the purpose of establishing food 
ration allowances the civilian population of Ger- 
many was divided into a number of consumer 
groups according to age and occupation. The man- 
ner in which these varied with time is shown in 
Table 42.33 Farm workers and prisoners of war 
made up further categories, the latter varying as to 
the country of origin and the type of occupation.3* 
As reported by Paul Kaufmann (Stuttgart), Jews 
were nominally divided into consumer groups, de- 
pending upon age and occupation; but in all 
cases allowances soon decreased to the starvation 
level. That Jews did not actually starve in most 
cases was due only to gifts of food from non- 
Jewish friends.*° Special supplements were granted, 
in addition to the normal rations, to children and 
nursing and pregnant women on the basis of 
standards laid down by the national health organi- 
zation.>® : 

The food allowances authorized for each con- 
sumer group were based on national dietary habits 
and on traditional methods of operation in the 
Ministry of Food rather than specifically on their 


nutritional value. In establishing the ration allow 
ances for any period, the food ministry merely 
calculated them from food stocks available. 
Working from eight to ten weeks in advance of 
each normal four-week ration period, the Min- 
istry based its calculations on a food balance 
sheet. A set of translated food balance sheets on 4 
summarized yearly basis for the years 1938 to 1944 
is reproduced in Appendix C-3.37,/38 On the asset 
side of the sheet were entered the amounts of criti- 
cal foods available for distribution. These weré 


_ determined from the quantities on hand and dué 


in as reported by the lower levels of the food con 
trol system. The quantities required for consump- 
tion based on the total population in each of the 
many consumer groups appeared as iabilities.*” 
From these calculations were determined the daily 
allowances of foods per individual in each con- 
sumer group. In Appendix C-4 are given the daily 
ration allowances for every fifth rationing period 
from the beginning to the fiftieth period and for 
all rationing periods from period 57 to 74.*° 

The only check on the nutritional value of the 
ration which was maintained by the Ministry of 
Food was the periodic calculation of its calorie, 
protein and fat content. The mineral and vitamiD 
content of the ration was never determined by the 
Ministry. Copies of the calculated values for all 
consumer groups are included in Appendix C-4 on 
the sheets which show the daily ration allow 
ances.*9 These calculations were carried out by 4 
statistician in the Ministry and were based oP 
food composition tables compiled by a committee 
of technical-experts. A perusal of these documents 
makes it apparent that ministerial officials eve? 
among themselves were inclined to make the ration 
appear to be of higher value than it actually was- 
A copy of the composition tables will be found 
in Appendix C-5.*1 

The only additional checks on the nutritional 
quality of the ration were made by one or the 
other of several nutrition experts at the request 0 
the Ministry, when a reduction in allowances wa 
contemplated. Since none of these experts wa 
directly responsible for maintaining the quality of 
the ration, even their sporadically expressed opi” 
ions on the subject seldom made much differencé 
in the food ration policy. On occasion other e* 
perts made statements concerning the nutritional 
quality of the national diet either directly, 9 
through the Ministry of the Interior, to the Min 
istry of Food. In all such cases, however, it was the 
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TABLE 42 
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often exercised prerogative of the Ministry to ig- 
nore such opinions. 

Changes in ration allowances: Ration allow- 
ances were altered to conform to changes in the 


quantities of available food in accordance with © 


the procedure outlined above. The gradual diminu- 
tion in the available food during the course of the 
war was reflected in reductions in the size of the 
allowances to the civilian population. A graphic 
representation of the weekly allowances of the prin- 
cipal rationed foods is given in Figures 152, 153, 
154, 155 and 156 for all changes from Septem- 
ber, 1939, to the last functional ration period be- 
fore Allied occupation.*2: #3 

All Ministry of Food officials interviewed were 


in agreement that the ultimate factor which caused — 


reductions in the consumer’s allowances was a de- 
crease in the agricultural output. Of the many fac- 
tors contributing to such a decrease they listed the 
following in order of importance: 

(1). Loss of eastern agriculturally productive 
territories outside the Alt-Reich as the enemy ad- 
vanced. This loss was estimated to be approx- 
imately 10,000,000 tons of cereals.18 A large part 


tion allowances. By November, 1944, the reduc- 
tion in rations, particularly for the normal con- 
sumer group, had reached a critical stage. 

By the beginning of 1945, the bomb destruction 
of the food supply system had attained such pro- 
portions that the Ministry of Food was forced to 
abandon its basic principles of rationing.4¢ Due 
to the delays innate in calculating new allowances 
and in distributing forms for the ration cards to 
the Provincial Food Offices, it was not until ra- 
tion period 74 (April 9 to April 29, 1945) that a 
new procedure was put into effect. At this time 
the earlier form of ration coupons, which stated the 
allowances of food in grams, were replaced by num- 
bered coupons which bore no statement of the 
weight allowances or, in most cases, of the types 
of food. A translated extract of the decree of the 
Ministry of Food which established this change is 
reproduced in Appendix C-24¢ In Figure 157 are 
reproduced samples of the ration cards authorized 
for the normal consumer group in period 65 (July 


-24 to Aug. 20, 1944) and for period 74 (April 9 


of it was foodstuffs which had to be abandoned 


because bombing had disrupted transport. 

(2). Reduction in available fertilizers, espe- 
cially as-sources of nitrogen, which accounted for a 
loss of approximately 9,100,000 tons of cereals.18 
As shown above, this was due principally to dam- 
age to fertilizer —e- eee 3 plants by aerial 
bombardment. 3 

(3). Progressive decrease in fodder for meat ani- 
mals in favor of food for human use.*+ This pol- 
icy was forced upon the Germans as the biologically 
uneconomical conversion of food by animals could 
no longer be afforded by their straitened agri- 
culture, as previously discussed. 

(4). Decrease in availability of farm machinery 
and replacement parts due to the over-all reduction 
in production and distribution caused, in part, by 
bomb damage to manufacturing plants and trans- 
port. 

(5). Decrease in manpower on the farms as 
the drain by the military services and by the recon- 
struction of bomb-damaged industry increased.*5 

(6). Diminution in fuel for operating farm 
machinery due to air attack on production plants.?? 

In addition, the destruction of reserve food 
stocks, processing plants, storage facilities and the 
disruption of transportation by Allied bombard- 
ment also assisted in the reduction of the food ra- 


to April 29, 1945) for comparison.*7 The allow- 
ance in grams and the type of food authorized for 
each coupon in each area was made known to the 
public by announcement only a few days before 
the beginning of a new ration week. Through the 
use of the new system, the Ministry hoped to off- 
set its inability to forecast food stocks which had 
been forced upon it by the Allied bombing offen- 
sive. It was also hoped that the flexibility of the 
new system would make possible provincial differ- 
ences in the ration allowances as the local food 
situations required. 

The new system would have allowed an adequate 
food supply for the people in the provinces of 
surplus agricultural production. In provinces of 
less than 100 per cent self-sufficiency, however, it 
is obvious that unbearable shortages would soon 
have appeared. In addition, the disruption of com- 
munications by bombing made the collection of 
necessary statistics upon which to base national 
control almost impossible. 

Supplements to ration: The basic food ration 
allowances were supplemented in some instances 
by additional quantities of the principal foods and 
by vitamin concentrates. An elaborate schedule of 


‘ special supplements existed, authorized for the 


sick by the Ministry of Food for each ration pe- 
riod, which recognized the special requirements of 
different diseases and distinguished between hos- 
pital patients, outpatients and those ill at home. 
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Ficure 152 


BREAD 
WEEKLY ALLOWANCES IN GRAMS 


DEVELOPMENT OF FOOD RATION ALLOWANCES 
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X)- IN AODITION TO THIS QUANTITY SUPPLEMENTS WERE TO BE ANNOUNCED WITHIN ONLY A FEW 
DAYS OF THE BEGINNING OF THE PERIOD. THESE SUPPLEMENTS WERE NOT UNIFORM FOR THE 


ENTIRE REICH, 


ALLOWANCES FOR THIS PERIOD UNKNOWN. 
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Ficure 153 


DEVELOPMENT OF FOOD RATION ALLOWANCES 


AL 
- WEEKLY ALLOWANCES IN GRAMS 
RATION PERIOD FROM: 
28/8/39.-24/9/39 (iy I/ii/40-17/11/40 (6) 6/ 4/42- 30/11/42 it 
58/9/39 - 22/10/39 _(2))18/11/40- 30/4/41 (7) 1 /i2/42-30/ 5/43 tid 


23N0/39 -19/11/39 (3) 1/5 /41- 31/0/41 (8431/8/43- 4/2/45 (i 
0/11/39 -25/8/40 (4) [/11/41> 4/1/43 (9} 5/2/45- 8/4/45 14 
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26/8/40 -31 40/40 (5)} 5/1 /42- 5/4/42 FROM 9/4/45 15) 
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X) IN ADDITION TO THIS QUANTITY SUPPLEMENTS COULD BE ANNOUNCED WITHIN ONLY A FEW 
DAYS OF THE BEGINNING OF THE PERIOD TO BE ISSUED AGAINST NUMBERED 
COUPONS. THESE SUPPLEMENTS WERE NOT NECESSARILY UNIFORM FOR THE ENTIRE REICH. 


XX) FAT ALLOWANCES FOR THESE GROUPS WERE,APPARENTLY,TO BE ANNOUNCED AT THE 
BEGINNING OF THE RATION PERIOD AGAINST NUMBERED COUPONS 


3) ALLOWANCES FOR THIS PERIOD UNKNOWN 

4)0F THIS 90GRAMS MAY BE REPLACED BY 112.5 GMS. OF MEAT 

5) OF THIS 40 GRAMS MAY BE REPLACED BY 50 GMS. OF MEAT 

6) OF THIS 130 GRAMS MAY BE REPLACED BY 162.5 GMS. OF MEAT 
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Ficure 154 


DEVELOPMENT OF FOOD RATION ALLOWANCES 


MEAT & MEAT PRODUCTS 
WEEKLY ALLOWANCES IN GRAMS 


RATION PERIODS FROM: ADOLESCENTS 
CHILDREN 6-18 YEARS 


25/9/39 - 19/11/39 0-6 YEARS 


20/11/39 - 10/3/40 (3) 
11/3 /40- 1/6/41 . 


6/4 /42~- 18/10/42 


ai? 


S/2/45- 8/4/45 9 


1234567890 
HEAVY WORKERS 


NORMAL CONSUMERS 


525 (3) 


VERY HEAVY WORKERS : SELF- SUPPLIERS 


° = UP TO 6 YEARS OVER 6 YEARS 
° a oO 
- * ooo 

23 8 288 


X) MEAT ALLOWANCES WERE TO BE ANNOUNCED AT THE BEGINNING OF THE PERIOD FOR 
ISSUE AGAINST NUMBERED COUPONS. NO GUARANTEED UNIFORMITY FOR ENTIRE REICH. 

XX) ALLOWANCES FOR THIS PERIOD UNKNOWN. 

3) INCREASE IN ALLOWANCE MAY BE OBTAINED AT THE EXPENSE OF THE FAT ALLOWANCE. 

SEE FAT CHART 
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Ficure 155 


DEVELOPMENT OF FOOD RATION ALLOWANCES 


HOUSEHOLD SUGAR 
WEEKLY ALLOWANCES IN GRAMS 


RATION PERIODS FROM: 


( 
25/9/39- 5/5/40 (2) 
6/5/40~- 17/9/44 (3 


aoe 


18/9/44- 4/2/45 (4) 
5/2/45- 8/4/45 (5) 
FROM 9/4/45 6 


X) REDUCTION EQUALIZED 
BY INCREASE IN JAM 
RATION 

XX) SUGAR ALLOWANCES WERE 
TO BE ANNOUNCED AT THE 
BEGINNING OF THE RATION 
PERIOD TO BE ISSUED 
AGAINST NUMBERED COUPONS 


NON-SELF 
SUPPLIERS 


® ee 
mm wm 
on mm 

P SELF 

ex SUPPLIERS 

RS pea AM 

wor 

S25 

x XP 

eX 

RSp 

5 

hep we 

PSP Ke re. 

ete 14 < 

xX, o%6 

* BO x< 

123456 


XXX) ALLOWANCES FOR THIS PERIOD UNKNOWN 


JAM 
WEEKLY ALLOWANCES IN GRAMS 
RATION PERIODS FROM: 


28/8 /39- 22/10/39 (1) 
123/0/39- 5/5/40 (2) 


18/9/44- 4/2/45. _—(7) 


XX) JAM ALLOWANCES WERE 
TO BE ANNOUNCED AT THE 
BEGINNING OF THE RATIO 
PERIOD TO BE ISSUED 
AGAINST NUMBERED 
COUPONS 


6/5/40-30/6/40 (3) 
1/7/40- 12/1/41 (4) 
13/1/41: 5/4/42 ~ # (5) 


CHILDREN 


O-6 YEARS 


-—_——-— = —- =— — — 


123456789 


IN ADDITION, ADOLESCENTS FROM IO TO 18 RECEIVE EVERY 4 WEEKS 
BEGINNING 16 OCTOBER 1944, ALTERNATELY ; 


6/4/42- 17/9/44 (6 
( 


5/2 /45- 8/4/45 8 
FROM 9/4/45 (9) 
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| SUPPLIERS 
(INCL. CHILDREN) 


ISELF-SUPPLIERS 
| RECEIVE 17.5 KG. 
(cr SUGAR PER YEAR 
j WHICH CANCELS 
THEIR CLAIM TO 


van 


200G - JAM. 
125G - ARTIFICIAL HONEY 


Figure. 156 


DEVELOPMENT OF FOOD RATION ALLOWANCES 


NAHRMITTEL 
WEEKLY ALLOWANCES IN GRAMS 


‘ oO 
RATION PERIODS FROM: 6 


SUPPLEMENTS 
25/9/39 - 23/3/ 42 (2) FOR PREGNANT 
AND NURSING 

| MOTHERS 
gs 
13/11/44- 4/2/45 (6) 

5/2/45 -8/4/45 (7 


CHILDREN 1) 
3-6 YEARS 


~~ 


x 


ce o> Ss ee ae 12345 


1) CHILDREN UP TO THE AGE OF 1!'/2 YEARS 
MAY DRAW 375 G. OF NAHRMITTEL 
WEEKLY INSTEAD OF 500 G. OF BREAD OR 
375 G. OF FLOUR 
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NORMAL CONSUMERS GRAIN SELF-SUPPLIERS 
OVER 6 YEARS CHILOREN 
UP TO 3 YEARS OVER 3 YEARS 


12345678 12345 
X) NAHRMITTEL ALLOWANCES WERE TO BE ANNOUNCED AT THE 


BEGINNING OF THE RATION PERIOD TO BE ISSUED AGAINST NUMBERED 
COUPONS. 
XX) ALLOWANCES FOR THIS PERIOD UNKNOWN 
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FOOD SUPPLY AND NUTRITION 


Examples of the special allowances for patients are 
presented in Table 43.48 In general, the attending 
physician’s: certificate was considered sufficient evi- 
dence for granting virtually any supplement within 
reason. On certificate by a physician, pregnant and 
nursing women could he authorized supplemental 
rations of 1% liter of \m‘lk daily and 125 grams 
of butter weekly from the moment pregnancy was 
established until nine months after parturition. In 
addition, the Reich Midwife Association received 
from the Ministry of Food an allowance of roasted 
coffee, of which practising midwives could distrib- 
ute 20 grams asa stimulant to a woman in labor.°® 

The distribution of vitamin supplements to the 
normal ration for children and pregnant women, 
known as “Vitamin Aktion,” was carried out by 
the Ministry of the Interior.*® 5° This program be- 
gan in 1940 and was expanded in the winter of 
1941-42. Vitamin C, in the form of lemon flavored 
sugar tablets containing 50 mg. (changed to 30 mg. 
in 1943) of synthetic l-ascorbic acid, was issued 
daily to children through the schools for three 


winter months of the year from January to March 


or from February to April.5! The tablets dis- 
tributed to pregnant and lactating women by the 
local health offices contained calcium gluconate in 
addition.*® A liquid preparation consisting of an 
oil solution of crystalline vitamin D, was distrib- 
uted to all children in their first and second years 
by specially designated druggists at the direction 
of the local maternity clinics.5? The results of this 
program for both vitamins were presumed by one 
of its directors, Dr. Joseph Grunwald, to have 
been successful; but the evidence presented was 
based entirely on subjective observation of the 
rate of incidence of infectious diseases and the 
morale of children.+9 

The German Labor Front took upon itself the 
task of supplementing the diets of industrial and 
mine workers with vitamin tablets. Distribution of 
the tablets, which contained both vitamin B, and 
vitamin C, was made through the normal em- 
ployers.51 The Ministry of Food allocated the 
sugar required in the manufacture of the tablets. 
Technicians, trained and controlled by the Berlin 
office of the DAF, conducted standard analyses for 
the vitamin C level of the blood of the recipients 
in each sector and forwarded the results to 
Berlin.5? There, as reported by Drs. Stepp and 


Schroeder (First Medical Clinic, Munich), a con- 


stant check was maintained on these reports to 
determine the efficacy of the program and the re- 
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sults, when positive, were published as propa- 


ganda in aid of the DAF. 


eding during and after air raids 


The task of feeding the population of any area 
ubder bombing attack was the responsibility of the 

tional-Socialist Public Welfare Agency (Nazion- 

-Sozialistische Volkswohlfahrt or NSV).°* Rela- 
tively small stocks of food were maintained by the 
NSV in or near all cities for use in emergency. In 
any city which had been attacked this organization 
made application for food supplies to its respec- 
tive Municipal Food Office. When the extent of 
damage seriously impeded municipal administra- 
tion or when the supplies requested were not avail- 
able within the city, application was made in suc- 
cession to the provincial and national levels of the 
food control administration. . 

After an air attack, the NSV provided hot coffee 
to the population of a damaged area at the latest 
by the next morning. During the same afternoon a 
single dish meal (Eintopf) and additional hot 
coffee and bread were supplied at central locations. 
Further supply was provided by the distribution of 
ration-free and cost-free food to be prepared by 
the individual families.5> It devolved upon the 
NSV to restore normal supply of food of. the 
area in accordance with the established rations 
within three days after the completion of the raid. 
Appendix C-1 is a translated extract of the NSV 
report on its work during and after the great 
Hamburg air raid of July 24 to August 3, 1943.5* 
The food ministry specified the duties of all lower 
echelon ‘offices in maintaining reserve stocks and in 
all cases directed shipments of adequate stocks to 
affected areas when necessary by the most expe- 
ditious means.°6 

Many cities were equipped with an extensive 
system of air raid bunkers for the protection of 
their populations. Apparently, however, according 
to information received from Drs. Geiger and 
Baurmann of the Alten Vincents Krankenhaus, 
Karlsruhe, no provisions were made for kitchen 
facilities within these bunkers at the time of their 
construction. As the intensity of the Allied bomber 
offensive increased, some cities planned the instal- 
lation of kitchens in their bunkers for the prepara- 
tion of food during and immediately after air at- 
tacks. In no city visited had these plans progressed 
beyond the paper stage. An example of this plan- 
ning by the municipal government of Stuttgart, of 
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TaBLE 43. RATIONS FOR PATIENTS 


I. Maximum Weekly Supplements for the II] in Bed at Home:*) 


Bread and Flour 1800 gm. Butter 160 gm. 

Meat 500 gm. Naehrmittel 750 gm. 

Fat (with the exception of butter Eggs 7 each 
or in place thereof) 270 gm. Whole Milk 514, liters 


II. Maximum Weekly Supplements for the Sick in Hospitals Entitled to Supplements: (in grams) 


Type ef Food General Sanitoriums for Children’s Medical personnel 
, Hospitals Tuberculosis Hospitals endangered by 
tuberculosis 
Flour 70 —_- . 210 —_ 
Meat 70 280 — — 
Butter 20 210 140 70 
Margarine 40 70 35 = 
Lard — 70\ — — 
Cheese 140 70 — _- 
Naehrmittel 105 200 320 175 
Jim 105 140 105 — 
Sugar 70 175 70 100 
Eggs (each) 2.8? 2.8? 2.8? — 
Whole Milk (liters) 1.4 2.0 — — 


III. Weekly Rations for Adult Patients in Hospitals Not Entitled to Supplements:‘ 


Flour 1669 gm. - Cheese 31 gm. 
Meat 250 gm. Jam 187 gm. 
Butter 94 gm. Sugar 219 gm. 
Margarine 31 gm. Eggs 1 each 
Lard 40 gm. Skimmed Fresh Milk \, liter 


Notes: (1) More than three of the above items were not authorized at any one time. In urgent cases 
exceptions to this rule as well as to the maximum quantities were granted. Statement was 
required on the doctor’s certificate of which ration cards were to be surrendered in return 
for supplements. During the stay in a hospital or sanitorium these supplements were not 
authorized. 


’ (2) Including normal rations. 
(3) In tuberculosis sanitoriums. 


(4) Special hospitals and institutions for cripples, chronic illnesses, mental cases, epileptics, 
etc; 
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which only one experimental installation had been 
. made, is presented in Figure 158. 

, As may be deduced from this highly condensed 
report on the measures adopted for emergency 
eeding, a heavy burden was added through this 
eans to the already overtaxed transportation sys- 
tem, labor pool and food supply system by air 
attack. 


Nutritional quality of the national diet 


Standard of ration composition: Since the effec- 
tive standard of ration composition was weight of 
food rather than its nutritional value, it must be 
concluded that the physiologic value of the Ger- 
man diet was maintained largely by chance. This 
situation prevailed because of the absence of any 
unified and active body of thought in Germany 
concerning its significance. In lieu of unification 
and a directed policy, the many minor attempts 
served principally to divert the professionally 


qualified nutritionists from an effective course of 


action.58 

Dr. Mahla, assistant to Professor Wirz, Schwab- 
inger Krankenhaus, Munich, stated that quite un- 
like the United States and England, Germany had 
no published and generally accepted standards for 
nutritional elements in the diet such as those of 
the National Research Council in the United States. 
Many of the individual German physiologists ac- 
cepted the National Research Council “Recom- 
mended Dietary Allowances” in the absence of any 
published standard in their own country; many 
others felt that these standards were too high.?1 


In all cases, however, there was no whole-hearted 
acceptance of these standards by German experts. 

In order to resolve differences of opinion on the 
subject of human nutritional requirements, the 
Ministry. of Food called together in 1939 the com- 
mittee mentioned above. Among the members were 
appointed a nutrition expert, statisticians and rep- 
resentatives of the Ministry of Food and the Food 
Estate.*! In addition to the table of food composi- 
tion already mentioned, the committee established 
a table of reduced human nutritional requirements 
for calories, protein, fat and carbohydrates, which 
could be approximated under war conditions for 
use in the Ministry. These standards in complete 
form are shown in Table 44.59 Several of the off- 
cials interviewed stated, however, that neither the 
table of composition nor the nutritional standards 
were used to the best purpose. 

These standards were used by the food min- 
istry as a rough check of the nutritional adequacy 
of any new group of ration allowances although 
they already represented an attenuated level of 
nutrition. Table 45 shows the calorie and protein 
requirements of the food ministry committee stand- 
ards compared with those of the National Re- 
search Council. 

Since the nutrition experts consulted by the Min- 
istry were chosen less for their professional com- 
petence than for their political affiliations, it was 
usually the less qualified, more politically active 
individuals who most frequently had the opportun- 
ity to state their opinions. An additional difficulty 
in this respect lay in the fact that the politically 


TABLE 44, PuHysioLocic NorMS FOR CONSUMER GROUPS 
(Daily requirements) 


Total Calories 
Very heavy workers 4500 
Heavy workers 3600 
Normal consumers 2400 
Children: 6-14 years 1900 
10-14 “ 2050 
6-10 “ 1750 
ee 1300 
. Se 1400 
Average of self-suppliers 3100 


Carbohydrate 
Fat (gms.) Protein (gms.) (gms.) 
152 112 641 
99 97 556 
67 : 64 370 
53 53 292 
56 56 319 
50 49 265 
49 4 39 167 
50 41 187 
86 86 475 
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TABLE 45. COMPARISON OF RECOMMENDED DieTaRY ALLOWANCES 
or UNITED STATES AND GERMANY 


Calories ; ~* Protein (gms.) 
United States Germany United States Germany 

Very active 4500 | 4500 70 112 
Moderately active “3000 3600 7= 7 97 
Sedentary 2500 2400 70 64 
Children: 0-1 year 100/kg. 3.5/kg. 

0-3 years 1200 38 

1-3 “ 1200 40 

3-6 * 1400 41 

46 “ 1600 50 

0-6 “ 1300 39 

} Se 2200 60 

6-10 “ 1750 49 

6-14 “ 1900 53 

10-12 “ 2500 70 

10-14 “ 2050 56 


powerful leader of the health services of the coun- _— with food is shown by their calorie consumption in 
try, Dr. Leonardo Conti, insisted that questions of | ration period 55 (October 18 to Nov. 14, 1943) 
nutritional adequacy of the diet belonged in the as illustrated graphically in Figure 159.6% The 
province of his organization. Thus, relative political _ values on which the graph is based were calculated 
Position of individuals as well as government _ by one of the nutrition consultants to the national 
agencies convened to divert the best answers to a health organization who was also in contact with 


serious national problem. the Ministry of Food, Professor Wirz of Munich, 
In addition to the lack of a nationally accepted and his assistants Dr. Mahla and Dr. Mercedes 
nutritional standard for the diet, professional con- | Gaffron. They were further authenticated by sev- 


sciousness of the significance of mineral and vita- eral other sources, including works of the na- 
min requirements seemed far behind the level of tional institute for research on food economy.®* As 
the United States. It was the feeling of many may be seen, the requirements of children and 
medical men, including Major Reinhard Perwitzsch- _ lactating women were exceeded at the expense of 
sky, commanding officer of the Artilleriekaserne all other groups; an unusual development in the 
Hospital, Garmisch-Partenkirchen, that present day light of the stress rested on the industrial produc- 
attention to the use of vitamins was a greatly tivity of the latter. 

overrated fad which would soon lose its apparent On his own initiative the president of the Reich 
Significance. In this type of professional matrix, Institute for Vitamin Assay and Research in Leip- 
where individual creativeness was discouraged and zig, Professor Scheunert, calculated the vitamin 
nationalized bodies were not established, it is | A, B, and C content of the German diet in the 


clear that the best physiologic interest of the coun- early years of the war. The results are shown in 
try was not served. Furthermore, this lack of Tables 46, 47, 48.8° From these it may be seen 
recognition constituted another point in the vul- that potatoes constituted the principal source of 
nerability of Germany’s nutritional level to air at- | vitamin C and that approximately one-half of the 


tack since the supply of protective foods could be vitamin A intake was consumed as vegetables which 
reduced below a critical level before it would be — were never rationed. In these tables Vitamin C is 


recognized.®!) 62 given in milligrams and other factors are in inter- 
Analysis of diet: The relative adequacy with national units. 
which the various consumer groups were supplied On the basis of the daily allowances shown in 
285 
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KITCHEN CONSTRUCTION 


PLATZ DER S.A. AIR RAID SHELTER. 
(STUTTGART) 


COOKING CAPACITY - 1200 PORTIONS 


4 COOKING ow 
. 2 (CAPACITY- 300 LITERS) f [ 


CHIMNEY- APPROX. 35 cr 
“ HEATING 


VENTILATION 


SMOKE STACK” 
APPROX. 35 cm. 


FROM: MUNICIPAL CONSTRUCTION OFFICE 
STUTTGART 
MARCH 9, 1945 


286 


TABLE 46 


"Gn6t Ste G ‘Fqsdyeq ‘(Funqgosrozuymest, pun Junzeniduymezty, ons 4TepsuesyO eH) Gorvesey UpueytA pue Aussy 
“PBVZTA TOF O9NZTESUL eT Jo yUepTserd ‘4remeyos ‘yy “ford jo ydprosnuem wemrep TeuzF#y10 o43 WoL peyeTsUBIL, ‘eornos 


*gexIeN UT{TLEg OYA UT PTOS seTquyeFea JO seTaT4Uwnd eny 

03 Zuppsooow AT GPn0r Lxe4 PogeTMoTeo eq “Tuo ues fou, “LTZOBKS 4nO E8EN eINFTZ 09 eTQTssodmy st 47 *("9e ‘spertes 

*@g0rIWO ‘eFwqquo ‘F°e) SeTQuleFe4 YPOIY, PePPS O10A YOTYA Os0Y44 Aq PESBSTOUT OTB OAOQE DORSET SOTA TQUWND UTOEZTA OTL 
S@eIFTT TTS UE O UpeestA (xx 


Satu Tedopeutezut uy Tg upmeqtA PUS Vy UTmeITA (xX 


SS oOf0tT OTT GSS £06 ggot LE 665 £86 6€ £9 26nt S2 89h 26nt 22 Onn TOST 41g - *ady g 6 
29 «necOt TS8 0 629l—ist0H—s—iLTRCtH COLE CTL SSSR BIT «682 )0SO99Hh:ssBBTT «6G2 =f SS BHT ‘ady 1 = ads a 
T% eotr cs tT 616 93 2 gh9 OOL nS Blo L6Tt 9f StS Lott 32 By L&T “28H OT - ‘qen 2t Ll 
146 ehlL $96 16 TH 6 2 86m Gos 49 eS G62EtT fh 6m Gekt 2 SEE fot *qeg TI - ‘awe Gt °9: 
146 GSot dnot 16 6 ft0OT 29 866 126 49 099 Lont fh LOm Lont 2f Oh ETT Ohs “Ter nt - 6£, “Ped BT °S 
16 2fL sltt 16 9 HIT 29 26h BG0T 49 TS OnST th 66£ OnST 2 98f 9QnBT *oed LT = “AON OZ °h 
HST AS2T Goo AST K2TE HIS Zot tL B2l HOT 2hL 260t OT Ong 2G0ot 16 85 Got "490 22 - = “ges G2. *S 
sz2 6LIT B6TT 822 WOT 2tIT mt 369 2tTT LIT 369 2StIt AT 219 e2tIt OL STS asGLt *ades n2 - 6£1 “Iny 92 + 
eee 0 ee o t& y a ah Ma oe oo “ge og sequr “OR 
(xz (= (x 
A sizes fT = OT sives OT = 9 Sived Q = 
sa007 
£104 8104104 saweg Tearog Warp LEGO warp TID WeIPTTUO Popted 


seTQuzezea gnomgta *(On6T Sen G - GLET 280MMV 22) bf - T# SPOTIEd TOTZEy Oy, FuTInp ATddng UTWesta LTTeT 


TABLE 47 


UT UMOUS SANTI 944 04 peppe ueeq eAEY pTNOm seTqeyeZea jo 
uoTINGTIStp Tenbe sepun yoTuM sett yuenb upureqta oy4 JO MOTA Tereues © SoATZ 


‘ft 92. $6g) "ker eee".onz8 9S, 009 u eum 2- £eN 9 °OT 
a oe Re ee te Sees ag mane fen $= trv g °6 
€ 92 OL ce. LOT. S225 oge 00S r eady 1 - “SEH IL °9 
Cy ae ae” ee kaw (eee ose 00S ~~ ; rem OT- Ged ZT fk 
q CF SHOT TE wh tear Stee 25 | @OL).'« 4 *qeq TI- *uer ST °9 
9 lh NOT 8 86Sh NEE Ostot 09. OOOT xn ‘Ue TT “oem QT °S 
9 Ln T6qC sy €€ = OSFOT 09. - OOOT re *09eq LT- °AON OZ = °t 
@ 09 OMT «LS «TA TET | n6 = MeTCi AON 6T- *900 €2 °C 


@ 09 O9st LS Teh TeOET LN6 «Stet. 8490 zemegdeg sz °z 


en ein Sa (smetj)  — weyod DI o7eq _# 
ng AT red ng Apjeey uoTzey UoTPeY ey UT ported 
. .  9ON ssolT gy. | 


(otét *£en s ~ 6€6T **4des Sz) OT# - 2# SCOTUMd NOTLVY FHL ONTUNG SFTAVIGOGA HONOUHL FIgans NONVIIA 


TABLE 48 


VEE (LY) DAILY VITAMIN SUPPLY DURING THE RATION PERIOD #4 ( 20 November ~ 17 December 1939 ) WITHOUT VEGETABLES 


| 7) , ill 
TS. ; 
Children O- Ration Wet 


Children 10-14 yrs. Normal Consumer Reavy Wore ; Very Heavy Workers Vitamin content 


Children 6 - 10 yrs. 


Foods 
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Margarine - a Be e # z - - ~ ~ ~ - = - < : é 46.25 - e - - 108.75 = - = 390 = - = ew le - ~ 
<4 ie - 3 2 281.25 2:25 1.25 he 637 263 = | 531.25 425 ~ 637 263 - 531.25 es 37. «(263 - 1031.25 825 \7 5ll = | 1231.2 8} 1477 #610 - /1 62 ~ 
Meat = — = ve = . | 116 ~ 3:13 {00 276 ‘ = = 3o- 11162 «(113 JOO 38- 116 «1132 700 38= 116 «(11310 «38 = | «116 . +i: 700 38 - 620 , oe 
r] x) ; s 
Flour td ~ | 412.5 0S - | 637.5 6321 - 2 900 ~=—s 891 - Wo- {1425 11. 634- | 180 178 +=+%\}j|/|- Bol-| - * 
e and Bread 5 me we - 7 - | 4l2ae5 os ~ es. ea ~ isi 900 891 - 213 - {1425 Il. 338 - | 1800 1}82 - le7-| - a - 
at Flour : 3 - 354 =| 275 <a - | 150 1h - 1501 - 12- | 150 Ue. Ig2-) 150 146 = 192-/- 13 -« 
Grains 3 “ 215 oo oo eee gee 100.99. = = = | 100 Gees 6 ee SE Se Ses ee 
Coffee Substitute i : 100 =e eae ‘ 250 4250 - | 250 250 is 250 250 - - = 250 250 e oda ee ne i 
Sugar 0.1 a = 3 ——— 31.25 | 3. - | 31.25 31.2 - 31.25 31.2 - - = a eae ie eS 
Sveets 0.1 ee 28 «(128 o | ae a 26 ee A ae aie 28 8 Bae eens ee eee 
Chocolate, Candy se S 2 a =~ | | (CS -~ | 31.25 32 - 31.25 31 - -- | a ore ae pee eee 
<a 1 aS — ee 31.25 | ~ | 31.25. 31 - 31.25 31 = oe SS ee eS 
Artificial honey 1 tg ) 36 39 15 oo... LS - | 100 99 100 99 e265. = 99 15 —_— 
——— = : 12932 2151 52 | 3 7 961 11 
Weekly: a 7 308 7 ra | 2 997 163 
Total Rationed: Daily: : : 
Ii. Ration Free : 
~ = ~* a a 3 ie Peon. eae pecs. s i ~ 
Skimmed milk i es e & 26.5  18.\— “26.5 “8.5 = a os - 
sees ‘ ae = =} 100) 489 b 0 99 ee 10099 see 
Bonbons, Cake a 1000 «610. «Ss = ~—«s M05 97| 2000 ae - 3000 2430 «= = ~— 1215 2g2| 4500 3645 1322 437 1822 437/ 7000 5670 . 283 - § 12 
yee are 600 571 Nes i17l -. 600 aT 8 600 571 = aie : sn 571 Wee =i oe 600 1 2 ’ 
Beverages E os — - — 987 19 B 1392 292 . 328 1999 437 8 2008 437 D2 ¢ O80 3021 680 
Neekly: | 5S ee a 61 14 2 i 285 62 61 26 
pe a 61 83 14 7 6. 199° Me = 5 6 289 62 ye, 98 61 431 98 
ee | fase 46 386 32 1540 399 1540 514 6h 1058 462 62 + bee 971 1178 732 98 
736926 O—47 


288 A 


ss 


: gree si 
3 ae sf ee ee, 


a, TRF aN Se Sey Ok A a Stl 
—— : 7 2 


41) 
ates 
ms RANT TEAL TET - 


FOOD SUPPLY AND NUTRITION 


»art in Appendix C-4 and composition values from 


_3erman and United States sources the relative con- 


umption of the nutritive elements for the normal 
“onsumer and heavy worker groups was calculated 
‘or all ration periods.®® ¢7, 68,69 Calories, protein, 
salcium and vitamins A, B, and B, for rationed 
foods only were considered. Vitamin C was omitted 
due to insufficient data on the quantities of vege- 
tables and potatoes in the diet. Graphs of the re- 
sults as related to bombing experience are shown 
in Figures 160 -and 161.7971 Values prior to 
period 60 (Mar. 6 to Apr. 2, 1944) were omitted 
from the graphs because they were of approxi- 


_Mately the same magnitudes as those shown for 


periods 60 to 65 (Mar. 6 to Aug. 20, 1944). It will 
be noted that the first large decline (approximately 
10 per cent) at period 68 (October 16 to Novem- 
ber 12, 1944) and the later, sharper drop (ap- 
proximately 40 per cent) at period 71 (January 8 
to February 4, 1945) clearly coincides with the 
peaks of Allied bomb tonnage dropped. With the 


steady increase of Allied bombing up to the end 
of the war and the collapse of the entire rationing 
structure it appears reasonable to assume that 
there was an extrapolated downward trend of all 
curves after period 73. The assumption that an 
earlier intensification of the bombing offensive 
against transport would have caused an earlier col- 
lapse of the German food economy appears to be 
justified by these curves and by statements of top 


_ Ministry officials. : 


Effect of changes in ration allowances: Widely 
diverse opinions on the effect of the gradually di- 
minishing allowances of food were held by various 
nutrition experts and medical men in Germany. A 
general survey of these opinions and analysis of 
captured documents, however, indicates that: 

(1). The nutritional value of the average diet 
in Germany improved during the early course of 
the war because. the system of price control tended 
to insure a more nutritious diet for the lower in- 
come groups by making food available at low cost. 


Ficure 159 


CALORIE CONSUMPTION 
OF EAGH GONSUMER GROUP 
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In addition, the rationing program had the effect 
of making only the more nutritious foods available 
for consumption by all groups by limiting the 
possibilities of purchase. This parallels British 
war experience.’ 

(2). The gradual decrease in calories: and pro- 
tein in the diet caused a reduction in body weight 
for all groups and a reduced rate of growth in 
school children, as shown in Figures 162, 163, 164, 
and 165 and in the quarterly health reports of 
Stuttgart.72, 73 

(3). Deficiencies, principally in vitamins B, and 
C and calcium, began to appear clinically after a 
prolonged period at subclinical level. There were 
also indications from the experimental results with 
dark adaptation tests and blood assays, reported 
by several German nutritionists, that the vitamin 
A level decreased significantly beginning in 
1944,,74,.75 

(4). If the trend of ration allowances had con- 
tinued at the indicated rate, serious consequences 
to the entire population would undoubtedly have 
resulted from the diminishing supply of protective 
foods. 

(5). Sufficient official recognition of these con- 
sequences did not exist and they constituted a vul- 
nerable point in the German food economy. 


Conclusions 


The total effect of strategic bombing on nutri- 
tion and food supply in Germany is the sum of the 
effects of this type of warfare on agricultural pro- 
duction, food processing, storage, and transporta- 
tion. It is not possible at this time to state exactly 
in what measure the curtailment of the national 
diet contributed to the ultimate defeat of Germany. 
The evidence available indicates, however, that it 
was an important factor. There is in any case no 
doubt that strategic bombing is the major element 
contributing to the present shortage of food in 
Germany. 

The food supply of Germany was intrinsically 
inadequate to meet the needs of the German popu- 
lation without dependence upon foreign imports. 


Every attempt was made to increase Germany’s 
self-suficiency through a highly organized system 
of food production, storage and distribution and 
food rationing. The success of this delicately bal- 
anced, highly integrated organization was depend- 
ent upon the integrity of the German transporta: 
tion and communications system. Since the produc: 
tive capacity of all German land was strained to 
the utmost to attain even the degree of self-sufh- 
ciency which has been described in this report, any 


damage to the factors supporting this productivity 


obviously contributed to malnutrition in that coun- 
try. The bombing in. which the German transporta- 
tion system was disrupted, and the air attacks in 
which sources of fertilizers, farm machinery, and 
fuel were destroyed, caused the ultimate break- 
down of the German food supply system. Disrup- 
tion of transport, in particular, made the uniform 
distribution of food to all areas impossible. 

It was not apparent that the Germans considered 
the vitamin and mineral content of foods in deter- 


mining the ration allowances of the people. Im- 
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mediately with the beginning of the war, all the 
principal foods were rationed so that the lack of 
recognition of the importance of the vitamin and 
mineral content of this ration actually was an ad- 
ditional point of vulnerability for the German diet. 

With a food economy so vulnerable it is not 
surprising to have found that the basic food ra: 
tioning program was abandoned early in 1945 
when the destruction of transport and communica- 
tions by the strategic air offensive attained major 
proportions. This necessitated falling back on the 
inadequate system of regional self-supply. The de- 
struction of large food stocks, processing plants 
and cold storage plants by bombing also con- 
tributed to the general deterioration of the Ger- 
man food supply. 

There is ample evidence for the conclusion that 
as a result of the strategic air offensive, which was 
directed against all large cities, all types of trans- 
port and manufacturing plants, the nutritional de- 
mands for the continued health of the German 
people could not be met. 
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EXPERIENCE & NUTRITION 


TOTAL BOMBING 


IN GERMANY 


NUTRITIONAL VALUES OF RATIONED FOOOS ONLY 
MONTHLY TOTAL TONNAGE REPORTED OROPPED ON GERMANY, ALL AIR FORCES. 
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CHAPTER TWELVE 
MEDICAL SUPPLIES 


DEVELOPMENT, 


PRODUCTION AND DISTRIBUTION : 


MAJOR CORTEZ F. ENLOE, JR., MEDICAL CORPS, AUS 


A smoothly functioning, scientific medical sup- 
ply industry has become as important to the health 
of society as the number of hospitals and the 
availability of well-trained physicians. The quality 
of medical care which the people of a community 
enjoy is dependent, among other things, on the 
ability of manufacturers of drugs, dressings and 
surgical devices to produce and deliver their prod- 
ucts to the doctors serving the people. Our economy 
and our knowledge of disease and the human 
body have resulted in the discovery of therapeutic 
agents which the druggist can make neither satis- 
factorily nor economically. Thus for many years 
medical education has taken the presence of such 
drugs and supplies for granted with the result that 
when they are not at hand their absence is imme- 
diately reflected in the progress of the patient, usu- 
ally to his detriment. | 

When Allied bombers pulverized plants of the 
German medical supply industry and wrecked the 
railroads of the Reich the whole complexion of 
medical care changed. The sulfonamides grew 
scarce, insulin became a treasured rarity, glandular 
extracts disappeared, and the plan to produce 
penicillin (the process was well known) had to be 
abandoned. The surgeon fared little better in the 
last year of the War when x-ray and similar equip- 
ment was usually unobtainable or destroyed, worn- 
out instruments could not be replaced, and a large 
part of the surgical dressings were made of paper 
or on occasion even of moss. 

The privations the war imposed upon the prac- 
tice of medicine were mostly the consequence of 
bombing. They did not appear until the last sum- 
mer of the European conflict because of the tight 
control which the national government had estab- 
lished over the allocation of raw materials and the 
distribution of medical supplies. This control re- 
mained firm to the end but in the last nine months 
the destruction of factories making pharmaceuti- 
cals, dressings, and instruments and the collapse 
of the system transporting them from the plants 


to 
Cc 


e patient greatly lowered the caliber of medi- 
care in Germany. 


e pharmaceutical industry 


The drug industry was concentrated in Berlin, 

amburg, and the cities of the Ruhr and Rhineland. 
The textile industry providing the raw materials 
for the manufacture of surgical dressings was lo- 
cated primarily in Silesia, and the glass industry 
was for the most part in Thuringia. These geo- 
graphical factors proved to be important in decid- 
ing the ultimate effect the air war had on medical 


- supplies. Such dispersal made this industry ex- 


tremely vulnerable to British and American attacks 
on rolling stock and canal shipping. The facilities 
were even more endangered by their location within 
the geographical areas for, with the exception of 
the plant for biologicals at Marburg and the large 
surgical dressing factory Scherrong at Tutlingen 
in Wurttemberg, the drug and surgical supply fac- 
tories were usually in an area occupied also by 
the important units of the armaments industry and 
other strategic targets. 

The laboratories and factories in Berlin and 
Silesia could not be visited. Rumors filtering out 
of the Russian area concerning Schering, William 
R. Warner, and other companies were not reliable 
and cannot therefore be properly included in this_ 
account of our investigation. This report concerns 
onjy that part of the industry located in the British, 

erican and French areas of occupation. 


noll, A. G., Ludwigshafen 


This firm was founded in 1886 with a capital of 
5,400,000 RM. It was incorporated in 1887 and 
is considered to have been a major producer of 
stimulants, sedatives, and narcotics in Germany. 
The preparations include cardiazol (metrazol) a 


‘ very strong stimulant used extensively in the Ger- 
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man Armed Forces and mainly by the Luftwaffe in 
much the same manner as benzedrine is employed 


in the USAAF. Knoll also produced tanalbin, 
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Ficure 166. Ludwigshafen. Target evaluation photograph of marshalling yards shortly after raid in May 1944. Knoll plant is 
seen to be still burning. Its location in the vicinity of the strategic rail net is readily apparent. 


a tannic acid albuminate employed by the Wehr- 
macht in the treatment of diarrheal conditions; 
octinum, another widely used preparation devel- 
oped as a war substitute for atropine; as well as 
morphine, codeine, and barbiturates. The impor- 
tance of this organization to the German war effort 
is documented in a letter to the Reich’s Ministry 
for Armaments and Munitions dated June 22, 1944. 
This stated that entire sales to the Armed Forces 
amounted to: 


1941 -- RM 3,078,760 
1942 — RM 4,295,539 
1943 -- RM 3,032,784 


1944 in the period between RM 1,054,487 


Jan. 1 and May 31 


Informants at Knoll estimated this to represent 50 
per cent of the value of their entire production. 

The plant is located in the industrial district of 
Ludwigshafen adjacent to the main intersection of 
the north-south, east-west trunk lines of the rail- 
road serving that part of Germany (Figure 166). 
The lay-out consists of 57 buildings dispersed over 
an area of 75,000 square yards. They are modern 
and for the most part two-story buildings of re- 
enforced concrete. 
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The plant was hit on May 27, 1944, September 5, 
1944, and January 6, 1945. In the May raid, 
295 B-17’s of the Eighth Air Force dropped 2,832 
high explosive bombs (500 lb. each). The imme- 
diate interpretation report (No. K 2258 Head- 
quarters, Eighth Fighter Command) stated that 
buildings were observed on fire (Figure 166). No 
statement as to the severity of damage had been 
made. The raid of September 5, 1944, caused little 
damage to the plant but that on January 6, 1945, 
resulted in the complete destruction of 75 per cent 
of the facilities of the Knoll, A.G. This attack h» 
70 aircraft of the Eighth Air Force in which °05 
tons of high explosive bombs were dropped was 
directed at the near-by marshaling yards. The 
power plant, administrative offices, tableting and 
coating departments, and the research laboratories 
suffered severe damage (Figures 167 and 168). All 
operations of the plant were discontinued for sev- 
eral weeks until machinery could be salvaged and 
moved into the basement of the main administra- 
tion building. When production was resumed, it 
could be carried out only on a very limited scale. 
Dr. Walter Sauerbeck, chief chemist of the com- 
pany and son-in-law of the owner, stated that 
limited production might have been resumed de- 
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spite the material damage had it not been for the 


destruction of the plant power house (Figure 169).. 


The loss of the steam plant caused the shutdown 
of all facilities except those which could be oper- 
ated with emergency power from the city lines and 
an auxiliary heating system. 

The main research laboratories of the Knoll 
organization were evacuated to Heidelberg late in 
the summer of 1944. This migration to the safety 
of Heidelberg seemed to be common practice for 
laboratories. in that patt of Germany. When the 
city was taken it was found to be a haven for 
many industrial scientists. Dr. Kraft, assistant di- 
rector of research for Knoll, was located there. He 
stated that the early raids in which only minor 
damage was done to the plant were sufficient to 
interrupt their investigations of penicillin. It is 
evident from correspondence taken from the files 
that this concern was regarded by the Speer Min- 
istry as one of the most important research organi- 
zations for penicillin in Germany. Kraft added 


ae a 
phat oe ay - 
Rei? etsy, ‘ 


that if it had not been for the repeated interrup- 
tions of his work by the air attacks he would have 
been able to begin supplying the German Army 
with penicillin by the spring of 1945. 

After January, 1945, Knoll was forced to stop 
their supply of octinum, employed as one of the 
principal drugs in the treatment of burns in the 
German Army, and to curtail their supply of tan- 
albin and morphine. ' 

No shelters were provided in the factory grounds. 
since most of the workers lived in the neighboring 
area and were assigned to public facilities in the 
vicinity of their homes. Early in 1944, the intensity 
of the air raids increased to such a degree that the 
management was granted the use of the three large 
shelters belonging to the German Railways. Dr. 
Werner Mothes, director of the plant, and Dr. 
Freese, production manager, estimated that each air 
raid alarm during working hours deprived them of 
1600 man-hours of labor. There were 800 em- 
ployees in this plant, and since all of them left 


Ficure 167. Knoll plant viewed from grade crossing on western boundary of plant property. Power plant is to extreme right, 
center is chemical synthesis building. The granulating department and the towered building for filling, packaging and storage 
of finished supplies is shown in the background. All buildings are severely damaged or completely destroyed, i.e., will have to 


be taken down to their foundations and entirely replaced. 
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Ficure 169. Looking north from main entrance to the plant showing total destruction‘ of chemical synthesis, boiler and turbine 
buildings (buildings 3, 5, and 6 in Figure 169). Warden in look-out post (left foreground) was unhurt. 


their places of work on the first warning and did 
not return until all clear sounded, regardless of 
whether Ludwigshafen was hit, they were away 
from work from one and one-half to two hours: 
Only one worker, a fire watcher who remained in 
the plant, was killed during all the raids and eight 
others were injured (Figure 170). 

To minimize the effects of the air raids on the 
factory several measures were instituted which 
seriously hampered their ability to meet civilian 
demands and the commitments in medical supplies 
to the Armed Forces. It appears that the manage- 
ment was very reluctant to move the home office 
and the principal manufacturing unit to a safer 
area. It was obvious that Ludwigshafen would be 
the target of repeated bombings, but according to 
corespondence from the files it was decided that 
the advantages of keeping the home offices at the 
source of supply of labor outweighed the threat 
of total destruction. This was the attitude of most 
of the men in the pharmaceutical industry before 
the air war became intense. Many of them’ stated 
_ that they could understand the Allied attacks on 
war industries but felt themselves safe. Events 
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proved this to have been a lack of understanding of 
total air war or an appreciation of the great margin 
for error in modern precision bombing technique. 
Plans were made too late to remove all produc- 
tion to a part of the country of less military value 
than Ludwigshafen. Following his trip to Berlin on 
January 24, 1945, Herr Arnsperger, a director of 
the company, reported that he was urged to take 
immediate steps to evacuate the essential parts of 
the plant to other towns of Germany in order to 
resume production and to meet commitments to 
the Wehrmacht. Economy of manufacture was no 
longer considered. The central office for the evacua- 
tion of manufacturing facilities urged the organiza- 
tion to move to Thuringia. It was stated that these 
moves would have been undertaken had not the 
military situation become acute. Sauerbeck asserted 
that had they moved in 1943 when the matter was 
first discussed the plant would have been saved. 


Pharmaceutical facilities of the 
I. G. Farbenindustrie, A. G. 

The drug manufacturing section of the I. G- 
Farben or “German Dye Trust” is so entwined in 
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Ficure 170. 


ae 


cs 


View of destruction inside plant area. Granulating and coating building is to the left while rear of administration 


building is to the right. Most of damage visible here is from blast effect only. 


the other activities of this fabulous organization 
that it is almost impossible to trace the results of 
an air raid on one of the plants down to a finished 
Pharmaceutical. When the giant chemical works at 
Ludwigshafen were hit, Leverkusen was deprived of 
acids necessary for their drug manufacture. When 
Leverkusen was hit, Elberfeld could no longer ob- 
tain sulfuric acid with which to make sulfonamides. 
In all this highly integrated system the serum plant 
at Marburg is the only quasi-independent unit. It 
was therefore impossible to study all the factors 
contributing to the final breakdown of the I. G. 
Farben pharmaceutical empire within the limits of 
Our time and personnel. We have limited the ob- 
Servations to those sections where the preponder- 
ance of manufacture was drugs. For a detailed 
evaluation of the big plants at Ludwigshafen and 
Leverkusen without which the I. G. would cease to 
function the reader is referred to the reports of 
the Oil, Chemical and Rubber Division of the Sur- 
vey. Since American and British airmen dropped 
but a negligible number of bombs on the pharma- 
ceutical laboratories af the I. G. Farben during 
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the war the succeeding paragraphs are devoted to 
a description of the influence of bombings else- 
where on the ability of these units to supply essen- 
tial medications. 


Biochemical Laboratories, Oppau Works, 
I. G. Farben, Ludwigshafen 


The pharmaceutical division of this plant con- 
sisted of five buildings in open area between the 
two main sections of the principal plant. Dr. 
Wuertzler, the general manager at Ludwigshafen, 
stated that these laboratories played an insignifi- 
cant role in the entire operation. He had the im- 
pression that they had been permitted to operate 
as a fetish of the former chairman of the I. G. 
Farben. No documents were found to contradict 
this observation. When visited in March, the labora- 
tories had been totally destroyed, only one of the 
buildings being left even partially intact. What 
files could be located were examined and the im- 
pression was gained that the destruction would in 
no way influence the availability of essential medi- 
cal supplies to the Wehrmacht or the German ci- 
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vilian population. The plant was still under shell 
fire and none of the scientists could be located for 
interrogation, and according to information ob- 
tained they had fled to the east bank of the Rhine. 
The’ files contained nothing: of interest. 

- The damage to the remainder of the I. G. plant, 
where most of the heavy chemicals for the German 
dye trust were produced, has been reported in de- 
tail by the Oil,-Chemical and Rubber Division. Al- 
though also engaged in the manufacture of syn- 
thetic rubber, gasoline, 90 per cent hydrogen per- 
oxide and related chemicals for afhliated companies, 
and for the rest of Germany, a large number of 


products employed as basic ingredients in pharma- 


ceutical manufacturing were made at Ludwigshafen. 


These include 2,4 dichlorbenzoic acid for atabrine 


and polyvinylpyrrolidon or “kollidon,” the basic 

_. substance in the synthetic blood substitute “peris- 

ton.” When this plant was attacked and partially 

destroyed, the effect was felt by the entire pharma- 

_ ceutical industry in Europe and mainly by the 
other facilities of the I. G. Farben. 


I. G. Farben, Hoechst 


This is a large rambling plant covering approxi- 
mately one square mile, engaged in the manufac- 
ture of pharmaceuticals and of chemicals of all 
types. The diversity of products is apparent from 
the lists in Table 49. 

No heavy air attacks were directed against this 
plant during the war. It is not listed as a target in 
the tabulation data. Nevertheless, Hoechst labora- 
tories were damaged slightly by several high ex- 
plosives and incendiaries. It is the impression of 
the informants there that.these bombs were dropped 
only through error or from planes jettisoning their 
load after raids on near-by Frankfort. The plant 
was intact and operating when first visited: three 
days after the city was captured. The few hits 
caused only minor damage which was quickly re- 
paired. Company records show that on June 30, 
1940, several bombs dropped in series struck the 
administrative offices and caused a fire in one build- 
ing; a short unimportant interruption of work fol- 
lowed. One man was killed and one seriously 
wounded. On September 12, 1940, and May 6, 1941, 
minor damage was done by high explosives. On 
March 18, 1944, during a heavy attack on Frank- 
fort, one heavy high explosive bomb struck the 
silo containing stores of nitrate of lime.’ From 
1,200 to 1,500 incendiaries and from 80 to 100 
phosphorous bombs struck the northeastern sec- 


tion injuring five men and destroying the work 
shop and building repair department. During the 
attack of the night of March 22-23, 1944, which” 
was also directed at Frankfort, 3,000 incendiaries 
and 200 phosphorous bombs hit the plant. Wood 
working sheds and several small warehouses 
were burned but there was no significant inter- 
ruption of production. On February 10, 1945, two 
high explosives were dropped and on March 17 
two low flying light bombers dropped three sticks 
of bombs on the plant resulting in minor damage 
to five buildings and killing two of the workers. 
While the extent of the damage inflicted on this 
unit of the I. G. Farben was insignificant and in no 
way interfered with their ability to produce, the 
strategic air offensive greatly affected the Hoechst 
plant through the destruction of German cities and 
chemical plants, and the disruption of rail and 
water transportation. The manner in which this 
was accomplished furnished a splendid example of 
the extent to which such indirect effects can cripple 


_a large producer. 


Hoechst supplied 60 per cent of all insulin pro- 
duced in Germany. This represented 600,000,000 
units during each peacetime year. The pancreas 
glands were supplied from slaughter houses in the 
cities of 150,000 population and over throughout 
Germany. The cities of central and southern Ger- 
many supplied most of the I.G.’s requirements 
while those in northern sections of the country sup- 
plied Schering, A. G., the other large insulin manu- 
facturer. Purchases were made through brokers. 
The glands were shipped from the slaughter houses 
to Hoechst in special refrigerator cars making a 
scheduled circuit of the suppliers. - 

Until 1942 calves were used as the primary 
source of pancreas, according to Professor C. L. 
Lautenschlaeger, general director of the plant. 
From that time on the meat situation became criti- 
cal causing a gradual shift to pork pancreas. Since 
the yield of a similar quality from porcine glands 
is but one fourth that of young beef the change 
caused a gradual decrease in the amount of insulin 
that could be extracted. 

An increased demand for insulin accompanied 
the minor curtailment caused by the shift in source 
of supply livestock. The greater demand followed 


. the gradual change of the nation from one con- 


taining large amounts of fat and protein to one 
having a preponderance of carbohydrates. Such a 
shift naturally made it more difficult to manage the 
diabetics dietetically. The situation was recognized 


TaBLe 49. List or Propucts, I. -G. FarBEN, HoECHST 


Indications given are those of enemy sources 
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asa national problem when Dr. Conti established 
an insulin control commission under the Aertze- 
kammer or National Chamber of Physicians. This 
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group ordered all diabetics to be registered and de-_ 


clared that physicians must reduce the number of 
patients receiving insulin by one third through use 
of diet. To contro] this distribution of the extract 
they then issued insulin ration cards to the certified 
200,000 diabetics in the country. 


The necessity for the rationing program is shown — 


in Figure 171 by the fluctuation in output between 
1945 and 1944. These data of the insulin produc- 
tion also reflect accurately the influence of bomb- 
ing on the ability of Hoechst to obtain the neces- 
sary satisfactory raw materials. The yield when 
compared with the amounts of raw glands obtained 
(Table 50) in indicative of the extent of deteriora- 
tion of glands and the drop in unit rate of recovery 
per kilogram of gland. The decrease in dead weight 
as well as the decrease in yield is the result of de- 
struction of slaughter houses in German cities and 
the disruption of refrigeration facilities and trans- 
portation. The drop to a negligible amount in 1945 
is, according to Lautenschlaeger, attributable to the 
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complete breakdown of transportation after the 
attacks by the Allied air forces in January, 1945. 


TaBLe 50. AVERAGE MonTHLY RECEIPTS OF 
PANCREAS BY HOECHST 


1943 1944 
District kg. % kg. % 
Baden-Wurttemberg 1,660 5.4 1,168 4 
Bavaria 4,080 13 4,246: 14.7 
Berlin, Flensburg and 
Luebeck, Vienna 4,529 14.5 4,764 16.5 
Alsace-Lorraine and : 
Luxembourg 992 3.2 878 3.2 
Frankfort 
Pfalz and Saar 1,679 5.4 2,223 7.7 
Central Germany 2,979 9.4 1,850 6.4 
’ Hannover-Hamburg 2,387 7.6 3,123 10.9 
Rhineland-Westf. 12,302 39.5 10,061 35 
Sudeten 627 2 598 2.6 
Total 31,235 28,911 
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Ficure 172. Air view of southern section of I. G. Farben at Leverkusen taken by Royal Air Force in 1944. Arrow in lower left - 


points to pharmaceutical division where ampulling, granulating, tableting and packaging were done. 


Table 50, the average monthly receipts, shows 
a yearly purchase of 374,820 kg. of pancreas in 
1943 and 346,932 kg. in 1944, or a decrease of 
7.44 per cent. The production figures in Figure 171 
Show a drop from 433,000,000 units in 1943 to 
377,000,000 units in 1944. This is equivalent to a 
drop in unit recovery from 1,230 units for each 
kilogram of the glandular material received in 
1943 to 1,090 units in the 1944 raw glands. It is an 
11 per cent reduction in yield. 

To make up for the growing deficit in insulin 
Supply, Hoechst officials wanted to revert to di- 
Oxyacetone, discovered by Van Noorden in 1921. It 
has been used in cases of acidosis and, they con- 
tended, will not raise the blood sugar although 
it is a sugar itself. Production difficulties, however, 
restrained them from starting manufacture. 
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The effect of the reduced supply of insulin on 
the treatment of diabetes in Germany became 
steadily worse until early spring of 1945, when 
physicians in several cities stated that patients with 
diabetes not amenable to dietary control were dy- 
ing for lack ef insulin. The rationing system did 
aid in reducing the demand by the required one 
third. All physicians were forced to report the 
number. of patients under their care and to show 
that they had curtailed their use of insulin by one 
third. When this was presented they were then al- 
lowed to authorize insulin for their patients. Each 
case was reported to a commission of local physi- 
cians for approval. When the ration was granted 
the patient was given a card showing the number 
of units he could purchase monthly and was as- 
signed an apothecary for his supplies. The num- 
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TaBLe 51. QUARTERLY PRopucTION oF Six LEADING PRODUCTS OF rs = 
Hoecust Piant oF I. G. FARBEN | 


Salyrgan* 
1-Ascorbic ~ . (in liters) 
Acid Aneesthesin Novocain Pantocain ~ Neosalvarsan - (20% sol.) 
1939 
Ist Quarter: 0.3t — a — Lit 2127 
2nd. * 0.3t —_—. — — 0.4t 2273 
3rd“ 0.2t 2.6t 0.5t 0.1t 1.5t 1253 
ee 0.2t 6.4t 2.2t 0.2t 1.0t 1789 
1940 
ioe 0.25t_ 6.8t 2.7t 0.14t 1.9t 864 
ta O.1t 9.8t 2.4t 0.13t 1.9 432 
3rd“ 0.5t 8.7t 3.0t 0.13t 1.4t 864 
ees 0.2t 5.7 1.5t 0.23t 1.3t 1242 
1941 
Ist - 0.1t 5.7t 0.8t 0.33t 1.4t 1026 
, ie. 0.04t 4.3t 0.8t 0.11t 1.9t 648 
3rd 0.28t 3.9t 3.1t 0.37t 2.2t 551 
4h “* 2.6t 7.8t 2.8t — 1.7t 432 
1942 | 
Ist ey 2.8t 10.1t 1.8t 0.29t 0.6t 1080 
Sad | 2.4t Rie rem 0.32t 1.3t 1134 
ond =” 3t 10.2t 3.3t — ee A 1404 
4th“ 3.1t Bi hee Be ORDO se 2 tien: BM 1944 
1943 ' 3 
fa. 3.3t 10.6t  3.2t 9 2.1t 1350 
‘tea -2.0t 72 1.5t 0.36t 2.2t 1890 
ie,“ 2.9t 11.5t 2.7t — 2.2 1998 
4th 2.4t SG Aeieds, | Re Oe eI ae. Cae 
1944 : 
ins. 3.0t — 10.15t CS ae 0.32t 1.98t 1440 
2nd“ 2.49t 8.0t 2.16t 0.27t 2.1t 2160 
3rd “* 1.6t 11.6t 2.7t  0.43t 2.2t 1512 
es O.1t 4.6t 2.14t 0.14t 1.8t 1872 
1945 ape | 
‘ae 2" cee 1.7t L.lt ae oes 0.4t =< 
Gnd: = poet oa ton a “oa — 


*All figures in metric tons (2208 pounds avoirdupois) except Salyrgan 
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ber of ration units assigned the pharmacist was 
the basis of the amount the wholesaler was per- 
mitted to release. The system of control went no 
higher than the wholesaler and did not extend to 
the manufacturer who was exhorted by the govern- 
ment to maintain maximum production. The esti- 
mated capacity for each quarter was reported to 


_ the Berlin office of the national physicians’ asso- 


Ciation who calculated the total ration accordingly. 
The chaotic conditions prevailing in the treat- 
ment of diabetes in the spring of 1945 clearly in- 
dicate that the system of rationing did not begin 
early enough and did not permit the accumulation 
of any reserve stocks against the day when Allied 
air power would wreck Germany’s transportation 
System. 

Vitamin C production at Hoechst did not show 
any marked drop until late summer of 1944. It 
could be traced directly to destruction of the large 
chemical plant at Ludwigshafen. The supply of 
potatoes employed for the extraction of sorbitol by 
the nickel reduction process became sporadic when 
increased amounts of potatoes had to be diverted 
for civilian consumption. Hoechst officials declared 
that all necessary supplies of ascorbic acid for the 
Winter and spring of 1944-45 had been manufac- 
tured in the summer of 1944 so that shutdown in 
the late fall (shown in Table 51) was not imme: 
diately reflected in sales. 

Ascorbic acid is but one of the many examples 
of the indirect effects of bombing on this rambling, 
intact plant. The ammonia used was made at Lud- 
Wigshafen and transported up the Rhine and the 
Main Rivers to Hoechst in an “ammonia” boat. 
When the ammonia boat was sunk supplies were 
interrupted. Acetanilid was made at the Knapsack 
plant outside Cologne until that plant was bombed 
out in 1942. From Leuna came dimethylether used 
in the production of barbiturates. The effect of 
this on the seven leading products (insulin given 
elsewhere) is shown in Table 51. The marked 
Slump amounting to discontinuance of these items 
is an excellent example of how the bombing 
of key supply centers and transportation can all 
but end the production of a plant which is, in it- 
self, virtually untouched. 

Behringwerk, Marburg 

This is the unit of the I. G. Farben combine re- 
sponsible for the production of biologicals. Seventy 
per cent of the sera, vaccines and antitoxins pro- 
duced at the Behringwerk were for export trade. 
The remaining 30 per cent of the capacity is suffi 
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cient to meet 85 per cent of the German domestic 
demand for biologicals. 

Despite the fact that on-the-spot inspection of 
this plant quickly revealed it was untouched by the 
air war and an investigation of the production data 
showed no changes from peacetime (Table 52), 
an examination of these facilities was something 
more than academic. The history of this plant in a 
country which was severely crippled by bombing 
emphasizes the most important factor for industrial- 
ists on the receiving end of a total war from the 
air. It is this: that in a large measure the ability 
of an industry not engaged primarily in armaments 
manufacture to withstand the impact of a strategic 
air offensive is directly related to its distance from 
an industrial center and the autonomy of its opera- 
tion. The biologicals plant of the I. G. Farben is . 
located in a picturesque wooded valley a mile 
north of the old university city of Marburg. The 
town itself is of no strategic value except as a rail- 
head of secondary importance. This was lightly 
bombed in 1945 but the attack did not greatly 
affect the community and concerned the Behring- 
werk only by destroying a small warehouse of 
biologicals awaiting shipment at the freight sta- 
tion. © . 

Although there was little reason to expect a 
raid against the plant, the Behringwerk dispersed 
their essential supplies in twenty-three warehouses 
scattered throughout the farm country of Kur- 
hessen. These housed reserve stocks of feed, agar, 
petri dishes, ampules and other glassware. Accord- 
ing to Dr. Karl Demnitz, general director of the 
company, Professor Brandt, the Health Commissar, 
insisted upon this dispersal early in 1943. The 
Berlin authorities recognized the Behringwerk as 
the most vulnerable single target in their health 
defense. With but 20 per cent of their total output 
they were virtually the sole source of supply of 
sera and vaccines for the German Armed Forces. 
Neither the plant nor the area in which it was lo- 
cated was defended by anti-aircraft artillery or 
fighter interception. To have destroyed it would 


have been the most telling blow the Allies could 


have delivered against the health of the enemy 
Armed Forces and civilian population, if one may 
accept the opinion of German health authorities and 
the Behringwerk managers. 
The Bayer Laboratories at Elberfeld 

The Bayer organization is the largest division of 
the I. G. Farben engaged in the manufacture of 
pharmaceuticals. This facility is one of the most 
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important sources of vitamins, barbiturates, sulfo- 
namides,-and anti-malarials. No tableting or ampul- 
ing is done at Elberfeld, all products being sent 
to Leverkusen for finishing. The laboratories are 
also important for their research division which is 
discussed in a later section of this chapter. 

The record of the Bayer laboratories during the 
war is the same in most essentials as that of the 
plant at Hoechst. It was not the target of any 
Allied attack, and the. fluctuations in. production 
which may be traced to air raids were the result 
of interference with delivery of essential ingredi- 
ents and absenteeism following raids on the city 
of Wuppertal-Elberfeld itself. When Wuppertal 
was hit by one of the war’s early area raids in 
May, 1943, the plant was forced to close for two 
weeks because of absenteeism. The Bayer buildings 
were hit by a few incendiaries but no damage was 
done. However, employees remained away from 
work to repair their houses, because of fear of 
new attacks, or because transportation in that 
-Ruhr city had broken down. Dr. Clemens Luther, 
the production manager, said it was mid-July be- 
fore full production could be resumed. 

Throughout the war, Bayer was able to main- 
tain most of its production. The most marked 
fluctuations occurred in those products requiring 
raw materials made at Ludwigshafen and Lever- 
kusen. Periston is the product Professor Heinrich 
Hoerlein, the general manager, repeatedly referred 
to in discussing this subject. This synthetic blood 
substitute was discovered at Elberfeld during the 
-war. It is produced from a by-product obtained in 
the manufacture of butadiene at Ludwigshafen. 
When production there was interrupted Bayer was 
no longer able to supply the German Armed Forces 
with periston, which had largely replaced dried 
plasma and other blood substitutes. Ludwigshafen 
also furnished 2,4 dichlorbenzoic acid for atabrine 
manufacture. The synthetic gasoline plant at Leuna 

upplied dimethylether used in production of bar- 
iturates, thus attacks on these targets of greater 
trategic value immediately curtailed production 


t Elberfeld. 


harmaceutical manufacture at Leverkusen 


Leverkusen like Ludwigshafen was important to 
the Allied air planners as a producer of chemicals 
employed in fuels, propellants, and explosives, 
not as a pharmaceutical plant. It has been sub- 
jected to a searching investigation by the Oil, 
Chemical, and Rubber Division. What is presented 


here is, therefore, but a supplement to that report- 

Leverkusen was attacked repeatedly during the 
war but it was not until late summer, 1944, that 
the raids reached great intensity. In all the attacks, 
however, the large buildings housing the depart- 
ments for granulating, tableting, coating and fin- 
ishing the supplies from other plants did not suffer 
damage of any consequence (Figure 172). The 
destruction of chlorosulforic acid facilities im 
the winter of 1944 arrested the production of 
sulfonamides at Elberfeld. 

The sales of the twenty most important pharma- 
ceuticals of the I. G. Farben industries are show? 
in the charts in Figures 173 to 192 inclusive. 

Atabrine (Figure 173) sales increased from 


7,400 kg. in 1939 to 101,800 kg. in 1943. In 1944 
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they dropped to 68,826 kg., the decrease being in 
export sales which is, in part, a reflection of the 
drop in production caused by failure of 2,4 di- 
chlorobenzoic acid and oxytriethylamino hydro- 
chloride to arrive from Hoechst. This, plus the 
damage from bombing to the Leverkusen plant as 4 
whole, caused all production of atabrine to stop in 
November, 1944. A small amount of damage 0c- 
curred to the roof’and windows of the atabriné 
building from artillery fire but none from bombing: 
It is interesting to note that in 1944 sales to the 
Wehrmacht represented 83 per cent of total sales. 
Plasmochin’s history (Figure 174) during the last 
years of the war is similar to that of atabrine. The 
steady decline in its use was checked in 1943 when 
export demands again increased. 

No aspirin (Figure 175) was sold to the Wehr- 
macht by the Bayer Division of the I. G. Farben. 
The 7 per cent decrease in 1944 is attributable to. 
over-all damage to the Leverkusen plant and was 
reflected in a cut in exports. Pyramidon (Figure 
176) sales did not begin to increase markedly until 
1943 when 52,000 kg. were sold as compared with 
29,000 kg. in 1942. The greatest proportionate in- 
crease was in exports which fell off again in 1944, 
while the civilian sales in Germany continued to 
increase. 

The production of sulfonamides (Figures 177- 
180) fluctuated in much the same way as did the 
other preparations manufactured at Leverkusen. 
The normal monthly production of sulfathiazole 
was approximately 1214 tons. The demand on the 
I. G. Farben was for tablets and an output of 20 
tons a month was required. This capacity coul 
never be reached. Indeed, in October, 1944, the 
heavy raids causing the general plant shutdow? 
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* * Veterinary 


*Diphtheria serum is calculated on basis of 400 units per ccm and Tetanus serum on value of 600 units per ccm. 
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MEDICAL SUPPLIES 


reduced the output to 4 tons. None was pro- . 


duced in November and only 3 tons in December. 
_ This is reflected in the sales shown in Figure 177. 
Sulfapyridine was first produced in 1940 (Figure 
178). It was subjected to a 29 per cent decrease in 
1944 due, in part, to the lack of demand by the 
Armed Forces. Prontosil also fell off, although the 
Armed Forces continued to use large amounts in 
1944, as shown by Figure 179. The decrease here is 
the same as that for other sulfonamides. Marfanil, 
which was discovered in the research laboratories 
at Elberfeld and developed for use in anaerobic in- 
fections, reached its peak production in 1943 (Fig- 
ure 180). The 20 per cent decrease in 1944 was 
due to production difficulties at Elberfeld and some 
reduction in the requirements of the Armed Forces. 
Almost all production of sulfonamides was stopped 
in early 1945 because Leverkusen was dependent 
upon the chemical plants at Urdingen for aniline 
and at Ludwigshafen for ammonia. They were 
never table to re-establish effectively the sulfuric 
acid production after its destruction at Leverkusen 
in the winter of 1944 or to obtain adequate supplies 
of chlorosolfuric acid. 

Neosalvarsan sales did not change materially 
luring the period between 1939 and 1944 (Figure 
{81) except in 1943 when export sales advanced 
rom 2,600 kg. to 3,900 kg. The Armed Forces de- 
nands steadily increased toward the latter part of 


he war. Officials at the I. G. Farben stated that in 


L945 the demand of the Armed Forces increased 
200 per cent. 

The sales of typhus vaccine and diphtheria serum 
(Figures 182, 183) are a reflection of the pro- 
duction figures shown in Table 52. In 1943 the de- 
mand for typhus vaccine increased nearly twenty- 
fold and almost doubled again in 1944 due to civil- 
ian and Armed Forces requirements. The sales of 
diphtheria serum in 1943-44, when compared to the 
amount sold in pre-war years, is a result of the 
great increase in diphtheria among the civilian 
Population described in Chapter Four. 

_ The sale of vitamin preparations, vigantol (Fig- 
ure 184) and betaxin, increased steadily from 1939 
to 1943. The greater part of the sales was to ci- 
vilian population, very little use of these being 
made by the Armed Forces. A 28 per cent drop in 
Sales of vigantol occurred in 1944 due to the in- 
ability of Hoechst to obtain raw materials. Betaxin 
foilowed a similar trend showing a sharp decrease 
in 1944, most of which was taken up by a decrease 


in exports, while civilian and Armed Forces sup- 
plies were maintained (Figure 185). 

Novocain, also a product of Hoechst, showed a 
steady decrease during the war years and only a 
slight drop in production in 1944 when it was still 
93 per cent of the peak year of 1942 (Figure 186). 

Insulin sales follow closely production figures 
prepared by Hoechst as shown in Figure 171. These 
sales (Figure 187) decreased by 19 per cent in 
1944 over 1943, which is less of a reduction than 
that of production and probably is represented by 
the sale of stored material. The decrease demanded 
by German Government health authorities was 33 
per cent. The cause of the steady increase in de- 
mand from 1940 to 1943 is considered the result 
of changes in the national diet which have been 
described. 

The sales figures of gardan, rivanol, kresival, 
panflavin and dolantin appear in Figures 188-192. 
’ Leverkusen was also the principal source of 
supply in Europe for phenacetin and salicylic acid. 
The monthly average of 33 tons of phenacetin 
was reduced to 15 tons in October, 1944, and 
manufacture was discontinued entirely in Decem- 
ber of the same year. Eight tons were produced 
in the early months of 1945. Salicylic acid showed 
the same fluctuations, from 125 tons a month to 
zero in the winter of 1944-45. Both of these cut- 
backs were the over-all results of air raids on the 
plant. 

Among insecticides a water emulsion of DDT 
sold under the trade name Lauseto was the prin- 
cipal preparation. The average monthly weight of 
‘production was 70 tons, decreasing to 20 tons in 
November, 40 tons in December, 1944, and 25, 
22, and 6 tons, respectively, in the first three 
months of 1945. Chloromethyl parachlorophenyl 
sulphone and parachlorophenyl sulphinate were 
two new insecticides being investigated. They were 
said to be more specific for insects and would not 
damage plants. % 

Plant Report Number 37 of the Oil, Chemical 
and Rubber Division of the Bombing Survey pre- 
sents interesting data on the over-all production 
of tablets, samples, and vials of all drugs at 
Leverkusen. According to this source, the plant 
had a capacity of 200,000,000 tablets a month. As 
has been stated, most of the products finished at 
Leverkusen came there from other plants so that 
some of the fluctuations in the production figures 
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TABLE 53. PRODUCTION (IN MILLIONS) OF. TABLETS, AMPULES, VIALS 
I. G. FaRBEN, LEVERKUSEN 


1943 1944 
fdias aap © oVieks eye ager aires Sea Vials 
January 180 3.730 1.014 193 3.574 0.930 
February. 19] 3.970 0.985 187 3.350 1.041 
March 241 4.161 1.246 186 4.070 1.200 
April 181 3.823 0.929 158 2.739 0.978 
May 228 3.747 1.235 174 2.674 1.026 
June 184 3.451 0.981 176 3.107 1.330 
July 185 3.645 0.845 167 3.037 1.189 
August 175 3.321 0.820 169 3.548 1.194 
September 182 3.577 0.888 158 3.631 1.103 
October 202 3.702 0.952 81* 2.162* 1.089 
November 201 3.005 0.665 39” 0.912* 0.739* 
December 179 3.625 0.202 61* 0.490* 0.301* 


* Result of bomb damage to plant as a whole. 


shown in Table 53 are due to failure of materials 
to arrive from Hoechst and Elberfeld. 

The serious decrease in output beginning in 
October, 1944, was due to some minor damage to 
the pharmaceutical section but primarily to bomb 
damage to the plant as a whole. The tableting and 
ampuling operations were never completely in- 
terrupted. 

Conclusions: The pharmaceutical plants of the 
I. G. Farben were left virtually undamaged by 
Allied air raids. Those facilities which were hit 
could have been returned to full production within 


one month as far as repairs to their own buildings © 


and equipment were concerned. However, the pro- 
duction and sales figures show that during the last 
six months of 1944 when bombing became effective 
the production budget had to be scaled down to 
the point where only domestic requirements could 


be met. Most production stopped in the last two ’ 


months of that year because of the over-all strain 
the Allied air raids imposed on transportation and 
the manufacture of essential raw materials and 
intermediates. The only truly self-contained unit 
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of the I. G. pharmaceutical combine, the Behring- 
werk at Marburg, was the only facility capable of 
meeting its demands after this period. 


G. H. Boehringer Sons, Hamburg 

This concern was one of the most important 
manufacturers of opium alkaloids in Germany. It 
was an outgrowth of the C. F. Boehringer Com- 
pany of Mannheim that became an independent 
concern in 1923. Although they manufactured 
many drugs for the pharmacy trade their primary 
interest was in morphine and its derivatives, in 
extracts, tinctures, and powders of opium, and in 
theobromine and caffeine. 

Boehringer was allotted 30 per cent of Ger- 
many’s opiate production by the national commis- 
sion set up to meet the emergency created by the 
loss of foreign supply sources. Until 1943 pop- 
pies were imported from Iran and Turkey when 
changes in the international situation and the 
threat of the Russian advances cut off the supply. 
To make Germany self-sufficient in opiates, the 
agriculture ministry launched a vigorous program 
of poppy culture. The yield from these domestic 
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plants was 0.1 to 0.2 per cent by weight, accord- 
ing to Herr Heinrich Schenkenberger, manager of 
Boehringer. The poppies were collected by school 
children and were grown mostly in Wurttemberg 
and Bavaria. The children were paid by the local 
food office. The seeds from these poppies were 
used in the making of vegetable oils while the 
hulls were destributed to selected pharmaceutical 
organizations. 

The E. Merck Company at Darmstadt was re- 
sponsible for distribution of poppies to C. H. 
Boehringer, Knoll, C. F. Boehringer and Hoff- 
mann La Roche. The last two companies prepared 
only a small part of the requirement. 

It is interesting and coincidental that the three 
companies supplying nearly all the opiates used 
in Germany were also three of those suffering the 
most extensive damage in air raids. Like Knoll, 
Merck alkaloid production was discontinued in 
December, 1944, and C. H. Boehringer was bombed 
on October 6 of that year. The Boehringer plant 
was also put out of production following the fire 
raids in Hamburg in July, 1943. The plant was 
not struck but it was necessary to curtail manu- 
facture because gas, water, and electric power for 
industrial use was cut off in that section for two 
months. The two months’ supply of opiates dis- 
persed in warehouses outside the city was stretched 
to last four months by very gtrict rationing, but 
by Spring of 1945 opiates’ were no longer avail- 
r for Army use in 
of the air raids on 


able for civilian population 
northern Germany as a res 
these plants. 


E. Merck, Darmstadt 

This firm is a private company and has remained 
in the Merck family since 1768, when it was estab- 
lished as a small apothecary’s business. It was 
not until 1827 that H. M. Merck began to manu- 
facture alkaloid extractions on a commercial scale. 
From this time on a gradual increase occurred in 
the number of alkaloids extracted. In 1850 the 
manufacture of inorganic chemicals was begun 
and soon afterward organic chemicals were intro- 
duced. In 1903 the entire factory was moved to a 
new site north of the town of Darmstadt, on the 
main road to Frankfort on the Main. A new test- 
ing laboratory was installed in 1902 and shortly 
thereafter a new block was built for packing and 
filling. In 1930 the organization began to manu- 
facture synthetic vitamins; the biological section 
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was. also created. By 1937 E. Merck possessed 
almost 1,000 patents. Their products were sold to 
wholesale dealers only, and offered no direct con- 
tact with hospitals, doctors, or pharmacists. Stocks 
were held at warehouses and supply depots in 
Berlin, Hamburg, Munich, and Schoenebeck. De- 
pots for propaganda work, but not for actual sale, 
were also established at Breslau, Duesseldorf, Han- 
over, Koenigsberg, Leipzig and Stuttgart. At Darm- 
stadt the firm maintained its own railway station, 
from which preparations were dispatched to supply 
depots. 

E. Merck had combined selling arrangements 
with Bayer for some barbiturate preparations which | 
were sold under the identical trade names, e.g., 
veronal, luminal, phanodorn. The same arrange- 
ment applied to vigantol (vitamin D) and vogan 
(vitamins A and D). Merck had similar agreements 
for ampuling and talbeting with C. F. Boehringer 
(Mannheim) and with Knoll A. G. (Ludwigs- 
hafen) for a large variety of products distributed 
under the same trade marks. 

It is estimated that 30 per cent of the prepara- 
tions were exported, including large amounts of 
bismuth salts, hydrogen peroxide, glycerophosphate 
and sodium hypophosphate. 

Merck preparations can be divided into three 
classifications: 

(1). Pharmaceuticals and fine chemicals pro- 
duced by Merck from basic raw materials, includ- 
ing ascorbic acid, dextrose, lactic acid (from 
starch); alkaloids from natural plants, mainly 
from the Dutch East Indies, some exceptions being 
opium from Turkey, ephreda from Spain and 
coca from Peru; tannic acid from galls, from 
D.E.I.; hormones from glandular products obtained 
from Darmstadt and Frankfort slaughter houses; 
metallic salts, including mercury and bismuth from 
Spain. 

(2). Pharmaceuticals and fine chemicals manu- 
factured by Merck from intermediate products 
which were purchased: barbiturates (luminal, ve- 
ronal, veramon, phandorn) produced from inter- 
mediates purchased from the I. G. Farben indus- 
tries; salicylic acid. 

(3). Chemicals bought, processed, purified and 
resold by Merck. This section includes a large vari- 
ety of products, some of which Merck also manu- 
factures from basic raw materials, e.g., lactose 
metallic salts. Solvents were purchased mainly from 
Alander Wacker, Munich. Merck shared with C.A.F. 
Kahlbaum G.M.B.H., Berlin, a virtual monopoly of 
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Ficure 193. Merck plant view of damage to buildings for manufacture of inorganic salts (foreground) and for reagents and 
rare chemicals (to right of tower). Buildings are numbers 11 and 12 in chart on Figure 194. 


the production of analytic reagents supplied to in- 
stitutes and laboratories for research and for test- 
ing purposes. 

The staff of E. Merck consisted of about 4,000 
employees, as follows: 150 chemists, 150 qualified 
engineers, 1,500 girls for packing, etc., 600 clerks, 
2,600 workmen, .and 400 foreign workers. 

Production can be broken down as follows: 67 
per cent medicinal preparations, 25 per cent fine 
chemicals, 5 per cent insecticides, and 3 per cent 
reagents. 

The company produces 50 per cent of vitamin 
D, in Germany; 50 per cent of vitamin C; 30 per 
cent of vitamin E; and 75 per cent of vitamin B,, 
as well as certain decontaminates used in chemical 
warfare. Eight per cent of their production capac- 
ity was devoted to pharmaceuticals manufactured 
for sale to the Army. This represents 15 per cent 
of the total income of the organization. 

No DDT was prepared by E. Merck. Dr. Otto 
Dahlmer, who succeeded Herr Pfortenhauer as 
general director, stated that when DDT was dis- 
covered it was offered to the Germans by the Swiss 
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firm of Geige. Merck was unable to obtain the sup- 
port of the central government in their negotiations 
for the patent. Dahlmer stated that the Schering 
A. G. at Berlin was able to use sufficient influence 
to make them the exclusive licensees of DDT. They 
then awarded licenses to other German firms. 

Ninety-five per cent of the total air raid damage 
to the Merck plant occurred as a result of a raid 
at mid-day on December 12, 1944, causing complete 
destruction of one third of all the buildings and 
machinery. The official report of this raid to the 
Chemical Division of the Speer Ministry reveals 
that the plant officials considered this Allied raid 
was directed against their plant. Target information 
from the Eighth Air Force states that the primary 
targets were the rail installations near-by. 

The Eighth Air Force comprising 446 bombers 
dropped 1321 tons of bombs. Within a half hour 
more than 200 high explosive bombs, each weigh- 
ing 500 lb. or more, together with a large number 
of incendiaries, struck the Merck plant. The report 
states that the loss of life was considered compara- 
tively small because the plant had been cleared of 


Ficure 194 


LEGEND 
| STORES FOR ETHER & 


5 LABORATORIES. 

6 VITAMIN B, MANUFACTURE 

7 TECHNICAL SHOPS 

8 INORGANIC SALTS 

9 VITAMIN C PRODUCTION 

10 ALKALOIDS PRODUCTION 

ll REAGENTS AND PUR 
CHEMICALS PRODUCTION 

12 INORGANIC SALTS MFGR. 

13 WAREHOUSES FOR FIN 
AND RAW STOCK 


tf See 


SCHWEIGER 


\HEIOELBE|IRGEQ 


zs a 
* 


E. MERCK PLANT 
etm AT DARMSTADT — 
PARTIAL DAMAGE- / IN THE: RAID OF DE-CE-MBE-R 12,1944 


331 


MEDICAL SUPPLIES 


workers shortly after the alarm was sounded. Never- 
theless, 50 workers were killed, among them the 
entire staff of the biologic research laboratories. It 
will be noted from the chart in Figure 194 prepared 
by Herr Jung, the production manager, that dam- 
age was widespread throughout the plant. Pipe 
lines and power lines, as well as sewage systems, 
were destroyed and considerable damage occurred 
to the buildings. The large warehouse with finished 
and raw stock (building 13, Figure 194) was com- 
pletely demolished with a loss of more than 200,000 
kg. of packaged goods that had accumulated in 
the storehouse because of the inability to obtain 
railroad cars for shipment. Machinery was dam- 
aged in many places. The power house and trans- 


former station, however, remained intact except for 


some minor damage to the water purification plant. 
In conclusion the report states that with help from 
the outside most. production could be resumed 
within a period of from one to two months. 

Any reconstruction of bomb damage to pharma- 
ceutical plants required first the approval by the 
Commanding General of the construction division 
of the military district. This was prepared and a 


copy of the damage report submitted to the main 
office of the Pharmacy Section of the Chemical In- 
dustries Division of the Armaments Ministry at 
Berlin. The Speer Ministry, therefore, had control 
uver the rehabilitation of stricken pharmaceutical 
plants. However, as the report of December 12 
from Merck shows, it was usually necessary to seek 
the intervention of the fuehrer for sanitary and 
health matters, Professor Brandt, before reconstruc- 
tion work would be sanctioned. 

The official report somewhat conflicts with the 
succeeding analysis of bomb damage as time af- 
forded an opportunity to assess the destruction 
more accurately. Reconsideration revealed that the 
most serious loss was in the alkaloid department 
which was very seriously damaged. It was here 
that eukodal, a morphine substitute used by the 
Wehrmacht, was produced. Production ceased after 
the raid. This was also the location of the extrac- 
tion facilities for other opiates from Papaver som- 
niferum. 

Thiamin hydrochloride facilities were seriously 
crippled when the refrigeration unit was destroyed, 
and no production was possible after December. In 


Ficure 195. Biological laboratories at E. Merck, Darmstadt. 
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the Merck process a temperature of 18°C is re- 
quired in the acet-amidine step of vitamin B, syn- 
thesis. The facilities for making thiamin hydrochlo- 
ride were sufficiently damaged to end production. 
Merck was the largest manufacturer of this nutri- 
tional factor in Germany. Its destruction, however, 
would not be rapidly reflected in the health of 
the people since. artificial reinforcement with vita- 
min B, in bread is not required in Germany. 

All stocks of barbiturates were destroyed and it 
was estimated that with all required materials, six 
months’ time would .be necessary to restore the 
apparatus for production. 

The damage to the rare chemicals department 
was assessed at 80 per cent. Merck was the sole 
source of many of the chemical reagents used in 
research and in industrial testing laboratories 
throughout Germany. The effect of the destruction 
of these facilities is therefore not proportionate in 
importance to their small percentage in Merck’s 
total sales. 

Air raid precautions taken at the plant were very 
meagre. There were no large shelters for the work- 
ers and only a few scattered retreats called “Splitter 
Graben.” These were small, covered trenches or 
dug-outs, large enough to hold from 20 to 25 per- 
sons. Their sole protection was the earth around 
them and the 20 centimeters of thick layer of con- 
crete overhead. The only other shelters were those 
provided by the cellars of the reinforced concrete 
and brick buildings. There was room enough in 
these cellars for all the workers but there was 
little evidence of anything additional having been 
done to buttress up the floors above or to provide 
ventilation or emergency lighting. 

Conclusion: The raid of December 12, 1944, 
seriously crippled the chief source of chemical re- 
agents and vitamins in Germany. Little reconstruc- 
tion had been undertaken up to the time the Amer- 
ican troops arrived in April. It was estimated that 
as a result of this raid, Germany would have been 
deprived of a great source of the essential reagents 
and supplemental food factors for at least one year. 
The aerial photographs of the plant accompanying 
Interpretation Report SA 2986 do not show that the 
railroad network immediately adjoining the plant 
suffered any damage. 


Surgical dressings, supplies, and equipment 

The problem of supply and distribution of surgi- 
cal dressings is primarily one of transportation 
and secondarily a problem of coal supply. The 


difficulties of transportation were the more pro- 
nounced because many of the plants were making 
synthetic cloth which required large amounts of 
coal and coke. These plants were not in the Ruhr 
area but were located in Silesia which is far re- 
moved from the zones bearing the brunt of the 
aerial offensive. Apart from this there were manu- 
facturers of gauze bandages, adhesive tape and 
similar items in every large city in Germany. These 
items were produced from textile raw materials 
which had to come from a great distance, so that 
the moment transportation was interrupted their 
production had to be curtailed. 

One of the largest and most important manufac- 
turers of surgical dressings in Germany was the 
Scherrong Company at Tutlingen in Wurttemberg. 
In a small city some distance from the armaments - 
industry they, like the plant making biologicals at 
Marburg, survived the war without serious damage. 

Oberstabsapotheker Paul Weiser, a member of 
Section 4, of the supply section in the office of 
General Handloser, stated that the destruction of 
small plants scattered throughout the cities of Ger- 
many and the lack of supply of essential textiles 
for surgical dressings caused the amount of finished 
material to fall from 20,000,000 meters in 1939 to 
5,000,000 meters in December, 1944. This was such 
a reduction that various Army installations had to 
resort to moss for use as absorbent material on 
wounds. The moss was first washed, then sterilized 
and placed directly on the wound with a thin layer 
of gauze over it. As a less drastic measure, in 1944. 
supply houses were ordered to fill all orders for 
bandage with one half the amount in paper bandage 
and the remainder in cloth. In many instances, 
wholesalers reported that they were forced to fill 
orders with paper products alone as all other stocks 
were depleted. Surgeons were of the opinion that 
the paper bandage worked quite well on cases that 
were stationary, such as a leg under traction. The 
primary difficulty occurred in ambulatory cases 
in which paper had a tendency to slip and tear. 

Surgical instruments became increasingly diffi- 
cult to obtain as the air attack against German cities 
interfered with transportation to and from the 
numerous small plants operating throughout the 
country. In 1942 it was estimated that there were 
4,000 different types of surgical instruments. These 
types were gradually reduced, by order of the 
Brandt office, until in August, 1944, there were less 
than 1,700 surgical instruments of all kinds. In 
January, 1945, only 200 types were allowed. Sev- 
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_eral of the authorities with whom this problem was 
discussed were of the opinion that curtailment came 
much too late and was not as drastic as it should 
have been. They seemed to think that surgeons 
would have been able to manage with very few 
instruments. They did not believe that as the situa- 
tion became critical surgeons should have been per- 
mitted the luxury of dozens of different types of 
instruments for each operation. 

Rationing of x-ray equipment was instituted in 
1943, and manufacture was limited to three basic, 
simple models in August, 1944. The models were 
determined by the Brandt organization. The Speer 
Ministry allocated raw materials to manufacturers 
only for these models. Weiser, who was in charge 
of the supply of-instruments and equipment to all] 
the Armed Forces, stated that the drastic curtail- 
ment of surgical instruments and equipment which 
were finally unobtainable by January 1, 1945, was 
due to four causes which followed each other in 
succession and which ultimately led to the com- 
lete breakdown in the supply of essential equip- 
ment. These were (1) by 1943 the loss of the 
countries which the Germans had occupied reduced 
the quantities of essential ores and other raw mate- 
rial; (2) with the increasing tempo of the aerial 
offensives and the seriousness for the Germans of 
the ground situation, every manufacturer of medi- 
cal equipment was required to release one half of 
its specialized craftsmen for induction into the 
armed services in August, 1944; (3) this was fol- 
:owed by the Allied attacks on the German trans- 
portation system, and (4) the final breakdown at 
local sources came when the mass air attacks 
ayainst city areas overwhelmed the defenses of Ger- 
min target cities. This occurred in the late fall 
and early winter of 1944-45 and had the effect of 
making the replacement of destroyed essential medi- 
cal equipment impossible. 


The government's control organization 

It has been stated in a previous chapter that 
the anticipation of interference with the supply 
of essential medicaments, dressings, instruments 
_and equipment was one of the important reasons 


those industries supplying the civilian sector and 
the Armed Forces. From the beginning, the German 
Ministry of Armaments and Munitions contained 
one section devoted to allocating raw materials 
to the pharmaceutical industry. This was the “Spe- 
cialists’ Group Pharmacy” in the Chemical Divi- 
sion. Bandages and other types of surgical dress- 
ings were under the control of the textile group. 
The decentralization of the control of medical sup- 
plies in this Ministry went so far as to place oper- 


‘ating room lights under room fixtures and surgical 


appliances in the section dealing with musical in- 
struments. There was no section in the Speer Min- 
istry where all the problems of medical supply 
were co-ordinated under one head. 

It was repeatedly stated that Brandt’s mission 
was difficult to fulfill because it was necessary to 
deal with so many different ministerial sections 


_ in the Speer organization, thus requiring endless 


for Hitler’s appointment of Brandt. The Brandt in- , 


terview contains a conflicting explanation as to why 
he was appointed. It is, however, apparent that 


some co-ordinating office was necessary not only. 


to allocate and control the distribution of medical 
care through the physician but to assist and guide 
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conferences with each of the various departmental 
heads.. They were necessary because Brandt was 
responsible for the ultimate supply of drugs, in- 
struments and other equipment. He was, therefore, 
determined that plants manufacturing such items 
should not be overlooked when the Speer Ministry 
distributed chemicals and other critical raw mate- 
rials. Figure 53 in Chapter Seven describes the 
close control he exercised in balancing the demands 
of the civilians and the military. 

In theory, it was the mission of Admiral Fikent- 
scher in the Brandt office to confer with the Speer 
group and then to estimate the potential supplies 
of all items which would be available for a given 
period. The estimated requirements of the military 
and of all civilian physicians in Germany were 
then presented to him by Conti and Handloser. In 
practice, however, there did not appear to be such 
clear-cut delineation, for the men of the Armed 
Forces worked directly with Speer, and Conti 
gained the impression that the civilians received 
only what was left over. Brandt made no direct 
distribution to military units, and except in cases 
where the Brandt Hospitals and the “Brandt Re- 
serve” were concerned, he issued no supplies to — 
hospitals or individual cities. 

Under General Handloser the procurement and 
allotment of all medical supplies to the Army, 
Navy, and Air Forces were guided by Colonel 
Apothecary (Oberstabsapotheker) Exo. His divi- 
sion was divided into a section for drugs (Sieke), 
bandages (Scriba), and equipment (Weiser). This 
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office at the high command of the German Armed 
Forces received the estimates from the various sani- 
tary depots of the Army, Air Forces, Navy, SS, 
Todt Organization and the Labor Service. The re- 


_ quests were then examined and, when found justi- 


fied, approved. In each case the approved request 
had to be planned against the total allocations 
made to the military for each item of equipment. 

The civilian counterpart to Exo was Dr. Joseph 
Grunwald in Conti’s office of public health in the 
Ministry of Interior. One section of his division 
controlled all functions that were necessary for the 
supply of drugs, bandages, surgical dressings, in- 
struments and equipment to civilian facilities and 
to the population at large. It had no direct control 
over the pharmaceutical industry as this was re- 
tained by the Brandt organization. Furthermore, 
there was no such authority as is represented by the 
amended Food, Drug and Cosmetic Act in the 
United States for controlling the quality of medica- 
ments and the claims made for medical prepara- 


‘tions. The officials of the German public health ser- 


Vice, including Dr. Conti, seldom were requested to 
participate in the discussions on allocations and 
received only what Brandt could persuade the 
Armed Forces not to take. 

The office of Admiral Fikentscher, the retired 
chief medical officer of the German Navy was or- 
Zanized as follows: 


Ha eeuintaee Ces -,....Fikentscher 


Textiles 
Roentgenologic apparatus. .. .Fikentscher 
Pharmaceuticals ..........eeee8+ Lupke 
Precision instruments and 

OPTICS: hired. TNS P see dees es HS Geist 
Liaison with the military...... Hanstein 
Liaison with Speer (war 

production) .......+++.-- Wanschure 


In the Armed Forces the system was better or- 
ganized and under stricter control than it was in 
the civilian sector. In the former, various medical 
supply depots would send their estimates to the 
chief of their branch of service. He would in turn 
forward them to Handloser’s office where the requi- 
sition would be approved and deducted from the 
master allotment before being sent to the main 
Sanitary depots. This main depot for each of the 
several branches of service went through the same 
procedure of dividing up their allocation and gave 
the orders directly to the industry for supplies to 
be delivered to the unit depots throughout the 
country. ; 
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In the Conti organization, on the other hand, 
it was only in the supply of such items as were 
never required in volume over which they were 
able to exercise absolute control. These would in- 
clude operating tables, hospital beds, x-ray ma- 
chines and similar equipment. The latter offers a 
good example of the procedure followed. When 
x-ray equipment was destroyed in an air attack 
the physician or facility involved would first at- 
tempt to obtain a replacement through local pur- 
chases or from their ordinary sources of supply. 
When this failed a request was sent to Berlin. It 
first required the approval of the local medical 
association, whence it was sent to Grunwald’s office. 
The latter in turn forwarded the request to the 
“Deutsche Roentgen Gesellschaft” for considera- 
tion. If in each instance it was justified, it was then 
forwarded to the manufacturer of the apparatus 
who would deliver the order if possible. 

The system of governmental control of medical 
supplies was developed in its final form only after 
the critical period of the air war had arrived. For 
some reason, which was not explained in all the 
interviews of German officials by members of this 
branch, the German drug, chemical and allied 
trades industry appears to have had a relatively 
free reign except in the allocation of raw materials 
until the intense phase of aerial attacks against 
the German homeland was reached. An air war of 
such magnitude was. not anticipated. These officials 
repeatedly asserted that they organized too late to 
encourage the production of adequate reserves, to 
arrange the dispersal of sufficient stored material, 
and to institute the drug rationing and the simpli- 
fication of medical instruments, equipment and 
pharmaceuticals which finally became necessary. 
By this delay or lack of prior planning they were 
unable to withstand successfully the impact of the 
combined air offensive on the production and dis- 
tribution of these essentials to public health. 


Counter-measures 

Perhaps the most effective counter-measure in- 
stituted by the German Government was the so- 
called “Brandt Reserve Plan.” According to this, 
all companies engaged in the production, distribu- 
tion and sale of medical supplies were required to 
retain stockpiles on critical items. Manufacturing 
concerns were required to set aside an inventory 
representing a two months’ supply over and above 
their normal inventory when the plan was instituted 
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in 1943. By the middle of 1944 this reserve was or- 


dered increased to a six months’ supply of all items’ 


which were, according to the directive, to be held 
in warehouses specified by Brandt. They were usu- 
ally located outside of cities and beyond the area of 
danger from air attack. Title to the goods remained 
in the manufacturer’s name. They became property 
of the government only when they were used, at 
which time the government reimbursed the manu- 
facturer. It could not be learned whether the gov- 
ernment considered paying interest on the frozen 
investment this represented. The items could be re- 
leased only upon authority of the office in Berlin 
as they were considered reserves to be held for 
raids classed as “catastrophies.” 


Members of the directorate of the I. G. Farben 


in discussing this Brandt reserve plan stated that 
in establishing it Brandt ignored the increased de- 
mands which had already been made on the phar- 
maceutical industry. He did not seem to consider 
how such a tremendous bulk of idle stock, which 
had to represent 50 per cent of their annual produc- 
tion over and above the normal inventory, could be 
manufactured. Manufacturers were able to comply 
partially with the scheme because the demands 
for other products from other European countries 
steadily decreased. Late.in 1943, the I. G. discon- 
tinued all civilian supply for one month in order 
to force the wholesaler to squeeze out his holdings. 
This had the effect of further building up the so- 
called Brandt reserve. 

___ The wholesalers as well as each individual apoth- 
ecary in Germany were required to maintain a two 
months’ reserve of essential drugs, over and above 
their average normal inventory from 1935 to 1939. 
The wholesalers deposited their material in ware- 
houses in outlying districts. Apothecaries were per- 
mitted to retain their reserve in their own build- 
ings. 

For a city health officer to un-freeze such sup- 
plies he had to send an official declaration to Berlin 
stating that a catastrophe had occurred. If the de- 
mands for emergency medical supplies were large, 
it was customary for Brandt to send a representa- 
tive to the city to decide what supplies were neces- 
sary. Pharmaceuticals, surgical dressings and in- 
struments were then released. Occasionally this 
elaborate system did not function well in the com- 
munities. For example, in the July raids of 1943 on 
Hamburg city health officers were forced to call 
upon the medical supply depot of the German 


Navy at Wilhelmshafen for instruments and sur- 
gical dressings. Indeed, in some cities raids were 
of such magnitude that the Armed Forces were 
finally ordered to meet any demands made upon 
m by the civilian health authorities to satisfy 
requirements in essential supplies. after a heavy 


he apothecary and drug rationing 

The system of rationing was extended to cover 
ore and more pharmaceuticals until the spring 
of 1945 when 88 drugs and related items were on 
the restricted list. The plan was much the same 
as that governing the distribution of food; its pur- 
pose was to spread the thin reserves of the essential 
items over as wide an area as possible. 

With a few exceptions all chemicals and drugs 
used in druggists’ prescriptions were carefully con- 
trolled. Eight categories of substances were regu- 
lated: chemicals such as ether, theophyllin, and 
boric acid; drugs such as folia digitalis and jalap; 


' ointment bases; fats and oils; suppository bases; 


ether oils; alcohol, sugar, balsam peru; and mis- 
cellaneous items such as petrolatum and benzine. 
To obtain these substances, the druggist had to 
submit his requirements to the local pharmacy con- 
trol board (a section of the Apothecary’s Cham- 
ber or Aerztekammer) every three months. His re- 
quests could not exceed his purchases for any 
quarter of 1938. These boards then consolidated 
their requirements and forwarded them to the 
district (Bezirks) board. The allotments of re- 
stricted substances were made to each district by 
the pharmacy section of the Speer Ministry on 
the basis of periodic estimates from the drug and 
chemicals industry. 

With his purchase orders to the wholesaler, the 
apothecary was required to submit a requisition 
from his rationing board. One such requisition was 
necessary for each drug which was then charged 


_ against the druggist’s allotment. Many apothecaries 


stated that only a few items were thus restricted 
and they were able to obtain most of their require- 
ments until late summer of 1944. 

Pharmaceutical specialties were not controlled 
by the government. No elaborate procedure was 


‘ required by the pharmaceutical manufacturers who, 


for the most part, limited their wholesalers to the 
amounts of each item purchased in 1939. On criti- 
cally short items, such as glandular extracts, the 
wholesalers limited their sales to hospitals. Thus 
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Ficure 196. Kaiser Wilhelm Institute for Medical Research at Heidelberg. During the war a building housing cyclotron was 
added for study of atomic energy. 


the sale by manufacturers direct to physicians and 
hospitals was largely abandoned. Because of this 
and because of their ability to disperse large stocks 
and to serve an area after a raid, the officials of 
Reichelt, A.G. at Hamburg believe the wholesaler 
became more important in the economy of the 
drug industry. 


New developments 

The air war did not greatly affect the progress 
of medical research until the last year of the Euro- 
pean conflict. In the period when Germany’s tide 
was running high and Allied planes were little 
More than a nuisance, the search for new thera- 
peutic measures continued at its peacetime pace. 
Many scientists were deferred from military duty, 
€quipment was plentiful and of high quality, raw 
Materials were available and the war was sufh- 
ciently remote from the homeland to afford the 
tranquility essential to scientific research. Early 
in 1944, with the advent of the air war all this 
changed. Research slowed to a snail’s pace in 
twelve months and, obviously, the overrunning of 
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the country by ground forces delivered the coup de 
grace to all creative work in medicine. 

During the war, German laboratories succeeded 
in developing several therapeutic agents which, 
when they have been fully tested by American and 
British authorities, may prove of outstanding value 
in the future of medicine. These include a syn- 
thetic blood substitute which should materially 
reduce the cost of shock therapy, a chemothera- 
peutic agent of value in anaerobic infections, a 
synthetic oxytocic, a colorless anti-malarial agent 
claimed to exhibit the same therapeutic efficacy as 
atabrine. German progress in medicine was care- 
fully studied and much information was gained in 
every phase of medical investigations. However, a 
review of the nature and use of such new products 
does not come within the purview of this report. 

Two examples will furnish an accurate picture 
of what happened to research efforts.in Germany 
under large scale bombing. They serve to make it 
obvious to the casual observer why medical prog- 
ress is impeded rather than stimulated by the 
events ina peoples’ war. 
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It is now clear that bombing is the reason 
Germany was found to be without penicillin. This 


type of warfare interfered with the development 


of sufficiently potent strains of molds and greatly 
delayed the assembly of data by the central re- 
search organization at Berlin. The files of Pro- 
fessor Rostock, chief coordinator of medical re- 
search for the Reich, knew, however, that by June, 
1944, the Germans had learned enough of the char- 
acteristics of these strains to permit them to go into 
production on an experimental basis. More than 
this, however, was never attained. 

The German scientists with whom the matter of 
penicillin was discussed repeatedly referred to two 
points. First, they appeared surprised that the 
‘Allies had been able to withhold from scientific 
literature several essential details of information 
concerning this important discovery. Many of them 
also felt that present methods of manufacture were 
too cumbersome and complicated for production to 
be undertaken at the present state of knowledge. 


They believed that more time should elapse during - 


which the problem of synthesis could be developed. 
They were reluctant to undertake the construction 
of such elaborate facilities as are presently required 
because of the constant threat that they would 
be destroyed overnight in an air raid. Penicillin 
_was being manufactured on a laboratory scale at 
Hoechst, at Merck (Darmstadt) and in the labora- 
tory of Hitler’s private physician, Dr. Theodore 
Morrell. In passing, it is interesting to recall that 
during our interrogation of Dr. Erwin Giesing, 
who attended Hitler when his ear drums were 
punctured in the abortive plot of July, 1944, he 
stated that an independent analysis of the Morrell 
penicillin showed no antibacterial activity whatso- 
ever. 

Medical research was greatly impeded by the re- 
peated breakdowns in communications and the in- 
ability of pharmaceutcal concerns to maintain a 
steady supply of research materials. Difficulties of 
this sort were probably more responsible than any- 
thing else for the failure of Professor Richard 
Kuhn, Nobel prize winner and director of the 
Kaiser Wilhelm Institute for Medical Research at 
Heidelberg, to continue his work on new chemo- 


therapeutic substances. Before the breakdown of - 


Germany’s transportation system Kuhn had made 
progress in the development of a sulphur, nitrogen, 
and metal free substance, for use in the treatment 
of all types of infections due to cocci and in those 
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in which penicillin is presently indicated. This 
substance is 2,2’ dioxybenzyl which, when. halo- 
genated, forms a 2,2’ dioxydibrombenzyl or “Sali- 
cil.” This preparation is being studied by Dr. Ger- 
hard Domagk. Work had to be abandoned on 
salicil in September, 1944. 

The destruction of laboratories and equipment, 
the breakdown of communication, which is neces- 
sary for the exchange of scientific information and. 
materials, the induction into the Armed Forces of 
almost every available man for the last push of 
the German Army in late 1944, and the psycho- 
logical effect of the continuous air raids paralyzed 
medical research. Only two scientists were inter- 
viewed who were continuing clinical investigations. 


Conclusions 

From what has been reported it is apparent that 
the Germans established a well organized system 
for the control, manufacture, and distribution of 
essential medical supplies. The main error, and 
the one which may have been largely responsible 
for the ultimate breakdown of the system, was 
their delay in initiating the plan and their neglect 
in instituting drastic curtailment of the number and 
type of drugs, dressings, instruments and equip- 
ment permitted. The aerial war succeeded in seri- 
ously crippling many of the medical supply in- 
dustries. It was not sufficient to interfere seriously 
with the ability of these industries to produce essen- 
tial products. Transportation was the deciding fac- 
tor. 

The Brandt reserve plan was well conceived, but 
late. The manufacturers agreed, as did the whole- 
salers, that had they been given time to build up 
an inventory, they could have cushioned the effect 
of the air war on the health of the people. As it 
was, it appeared to be a stop-gap ‘which in the 
end was inadequate. 

Attacks in which production facilities and ware- 
houses were damaged was one of the four reasons 
for the ultimate breakdown in the production and 
distribution of essential medical supplies to the 
German public. The three other contributing factors 
were the loss of sources of raw materials in foreign 
countries, the demand for manpower by the German 
ground forces which forced the drafting of skilled 
craftsmen, and the success of the Allied air attacks 
in the disruption of the distribution of supplies. 

The series of events related above forced Pro- 
fessor Brandt to inform Hitler on April 2, 1945, 
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that 20 per cent of all essential medical supplies 
throughout Germany had been destroyed, that 40 
per cent of those in stock were only partially dam- 
aged or intact and would last two months, and that 
the remainder would maintain the supply for four 
additional months if transportation could be re- 
stored. If these conditions could not be met, Brandt 


informed the Fuehrer, then the civilians and the 
Armed Forces could no longer be provided with 
even the barest essentials of medical attention. This 
succinct picture of the state of the German medical 
supply industry after the Allied Air raids was re- 
garded as evidence of a defeatist attitude. For ex- 
pressing it, Brandt was condemned to death. 
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APPENDICES 


This section contains tabular matter and other information not pertinent 
to an understanding of the effect of the air assaults on the health of Germany 
but which may be of interest to those wishing to study the subject further. 


APPENDIX A........ Individuals Interrogated 


APPENDIX B ........ Bombing and the German Armed Forces 
APPENDIX C-1 ......N.S.V. Action in Hamburg Catastrophe 
APPENDIX C-2 ...... Rationing Regulation for Final War Period 
APPENDIX C-3 ...... Food Stocks During War Years 
APPENDIX C-4 ...... Daily Allowances of Rationed Foods 
APPENDIX C-5...... -Compilation of Nutritional Values 
; appendix A 
INTERROGATIONS 
The following is a partial list of the more important persons 
interrogated by the Medical Branch team whose opinions were 
a major source of information. 
Dr. ADENAUER, Pror. BANIECKI, 
Lord Mayor of Cologne Pathologist, University of Hamburg 
Dr. AURNHAMMER, Pror. BAUER, 
Pediatrician, Augsburg : Surgeon, University of Heidelberg 
Mr. BiscHorr, ’ Pror. Baur, 
Architect, Brandt Hospital, Berlin Director, Hospital Schwabing, Munich 
Dr. Babin, Dr. Bauser, 
Water Works, Dortmund Water and Sewage Department, Stuttgart 
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Pror. BECKMAN, - 

Internist, Stuttgart 
Pror. BECKERMAN, 

Internist, University of Hamburg 
Pror. BERG, 

Internist, University of Hamburg 
Pror. BEYLE, 

Neuropsychiatrist, University of Rolnees 
Pror. BINGOoLpD, 

Internist, Nuremberg 
_Pror. BLEYER, 

Nutritionist, Munich 
Pror. BLoME, 


Deputy to the Leader of German Physicians, 


Munich 
Mr. BLUCHER, 
Director, Altona Hospital, Hamburg 
Dr. BorHM, 
Medical Director, Brandt Hospital, 
Wimmern near Dortmund 
Pror. BoTHE, 
Chief of Atomic Research, Kaiser Wilhelm 
Institute, Heidelberg 
Pror. BRANDT, 
General Commissar of German Health, Berlin 
Dr. BRUEGGEMANN, 
General Manager, I. G. Farben, Leverkusen 
Pror. Brutt, 
Director, Hafen Hospital, Hamburg 
Pror. BUECHNER, 
Director of Institute of Aviation Medicine, 
Frankfort on the Main 
Pror. BUERGER-PRINZ, 
Neuropsychiatrist, University of Hamburg 
Pror. BUMKE, 
Neuropsychiatrist, University of Munich 
Dr. CLAUSSEN, 
Chief of Division B, Reich Ministry of Food 
and Agriculture, Berlin 
Dr. Cont, 
Chief of the German Public Health Service and 
the German Physicians Association, Berlin 
Pror. Decwitz, 
Director of City Health Department, Hamburg 


Pror. DeMNITz, 
Production Manager, I. G. Farben, Marburg 


Pror. DomMackK, 
Nobel Prize Winner, I. CG. Farben, Elberfeld 
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Pror. DomMMASCHK, 
Chief of Rationing, Reich Ministry of Food and 
Agriculture 
Mr. EBERT, 
Director, Eppendorf Hospital, Hamburg 
Mr. EGGENSTEIN, 
Director, Municipal Hospital, Hamm 
Dr. ELLER, 
Chief of City Health Owce, Augsburg 
Pror. ENGELHARDT, 
Surgeon, Hospital Rechts der Isar, Munich 
Dr. ENGLER, 
Water and Sewage Pcisishedl Stuttgart 
Dr. ENDERS, 
Chief of the Physicians Association, Ulm 
Cot. ERHARD, - 
Chief of Air Raid Motest German Air Force 
Pror. EYER, 
Director, German Army Typhus Commission 
in Poland 
Mr. EYERMANN, 
Director, Julius Hospital, Wurzburg 
Pror. EyMER, 
Obstetrician and Gynerolomst, University of 
Munich 
Pror. Faur, 
Pathologist, University of Hamburg 
Dr. FIEHLE, 
Lord Mayor of Munich 
Dr. FISCHER, 
Personnel Manager, Robert Bosch W _ 
Stuttgart 
Pror. FLECK, 
Neuropsychiatrist, Neen 
Mr. FRANZ, 
Engineer, Ruhr V alley Association 
Pror. FREI, 
Surgeon, University of Munich 
Dr. FRIEDRICH, 
Air Raid District Physician, Munich 
Dr. FISCHER, 
Chief Pharmacist, City Hospital, Nuremberg 
Dr. GANZBAUER, 
Obstetrician and Gynecologist, Nuremberg 
Dr. GAHLINER, 
General Manager, Merck, Darmstadt 
May. Gen. GEBHARDT, 
Surgeon General, SS. 
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Mr. GEIsr, 
Water and Sewage Department, Hamm 
Mr. GErRIs, 
Waiter and Sewage Department, Hamm 
Dr. GIESING, © 
Private Physician to Adolph Hitler 
Mr. GIMBEL, 
Water and Sewage Department, Karlsruhe 
MaJ. Gen. GOLDBECK, : 
Chief Medical Officer, German Air Force 
supporting German Army, 1940-43 
Dr. GOEPPEL, 
Air Raid District Physician, Augsburg 
Dr. Goetz, 
Director of Marien H ospital, Stuttgart 
ProF. GRAEFF, 
Pathologist, University of — 
Dr. GRIMMINGER, 
Director of Provincia! Food Office of Wurttem- 
berg, Stuttgart 
Dr. GULDEN, 
Epidemiologist, Health Office, Nuremberg 
Dr. GUTERMUTH, 
Plenipotentiary for Medical Matters i in the Arma- 
ments and Munitions Industry, Frankfort on the 
Main 3 
Dr. GLOCKENGIESSER, 
Pathologist, University of Munich 
Dr. HAEFNER, 
Statistician, Reich Ministry of F ood and’ Agri- 
culture 


Mas. Gen. HANDLOSER, 
Director of Medical Services, German geo 
Forces 


Mr. HAnik, 
Water and Sewage Department, Hamburg 


Mr. HarTMAN, 
Director, German Red Cross 


Mr. HEcur, 
Water and Sewage Department, Wurzburg 


Dr. HEcHT, 
Pharmacologist, I. G. a Elberfeld 


Dr. HEINE, ~ 
Hygienist, Ruhr Valley Association 


Pror. HEINEMANN, 
Obstetrician and tae ans a University of 
Hamburg 


Dr. Heiss, 
Director, Institute for Food Research, Munich 
Mr. HErpPicH, 
Water and Sewage Department, Munich 
Pror. HoERLEIN, 
Director, I. G. Farben, Elberfeld 
Pror. HoFFrMANN, 
Dean of the Medical School, University of 
Cologne 
Pror. HOFFMEISTER, 
Surgeon, Hospital Rechts der Isar, Munich 
Dr. Hotter, 
‘Water and Sewage Department, Cologne 
Dr. HOLLWECK, 
Epidemiologist, Health Office, Munich 
Pror. HuLseEr, 
Schwabing Hospital, Munich 
Dr. Harrr, 
Consultant to General Rostock, Berlin 


" - Mr. JARNEKE, 


Director, Barmbeck Hospital, Hamburg 


Mr. JETTER, 
Director, Municipal Hospital, Stuttgart—Bad 
Cannstatt 


Co. JOEDICKE, 
Chief of Staff to the Director of Medical Ser- 
vices, German Army. 
Mr. JUERGEN, 
Water and Sewage Department, Augsburg 
Dr. June, : 
Production Manager, E. Merck, Darmstadt 


-Mr. KaGEL, 


Water and Sewage Department, Essen 
Dr. Kasper, 


Pediatrician, Nuremberg 


Pror. KEMMERER, 
Nymphenburg Hospital, Munich 
Pror. KissKALT, 
Institute of Hygiene, Ulniisinsiey of Munich 


Pror. KoNJETZNY, 
Surgeon, University of Hamburg 


_ Dr. Kramann, 


Obstetrician and Gynecologist, 
Frankfort on the Main 


University of 


Dr. KRAMER, 
Municipal Hospital, Frankfort on the Main 


Pror. KRrANz, 

Dentist, University of Munich 
Pror. KRoeETz, 

Medical Director, Hospital Altona, Hamburg 
Pror. KuHn, 

Director, Kaiser Wilhelm Institute, Scaetatie’ 
Pror. LAUTENSCHLAEGER, 

Director, I. G. Farben, Hoescht 


Mayor LEINUNG, 
Executive Officer for the Chief M dical Officer, 
German Air Force 

Mr. LEMKE, 
Water and Sewage Department, Kassel 

Cou. LENscH, 


former Chief of Staff for Air Raid Matters, 


German Air Forces 
Dr. Lempp, 
Director, City Health Department, Stuttgart 
Dr. MAnn, 
General Director, I. G. Farben, Leverkusen 
Pror. Marx, 
Director, Luitpold Hospital, Wurzburg 
Pror. MEISSNER, 
Ophthalmologist, University of M unich 
Dr. MERTENS, 
Director, I. GC. Farben, Leverkusen 
Dr. Moritz, 
Chief of Department II in the German Ministry 
of Food and Agriculture 
Dr. MUELLER, 
Water and Sewage Department, Hamburg 


Dr. NACHTIGALL, 
Hygienist, Hamburg 
Pror. Navck, 
Director, Institute of Tropical Medicine, 
Hamburg 
Pror. NONNENBRUCH, 
Internist, University of Frankfort on the Main 
Dr. Nuss, 
Water and Sewage Department, Darmstadt 
Dr. OECHSLER, 
Director of Provincial Food Office of Baden, 
Karlsruhe 
Mr: Ostrop, 
Mayor of Dortmund 


Dr. PETERS, 
Obstetrician and Gynecologist, Dortmund 
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Pror. PETTE, 
Neuropsychiatrist, University of Hamburg 
Mr. PFEIFFER-DETERING, 
Water and Sewage Department, Nuremberg © 
Dr. PICKERT, 
SS Obersturmbannfuehrer, Stuttgart 
Pror. PIEPER, 
Dentist, Munich 
Dr. PLANK, 
Director, Kaeltetechnisches Institut, Karlsruhe 
Dr. RECKE, 
Chief of Horticulture, Reich Ministry of Food 
and Agriculture 
Pror. REINECKE, 
Surgeon, University of Hamburg 
Dr. REINHOLD, 
Representative of Physicians Association, 
Stuttgart ns 
Dr. RicHArRD, 
Water and Sewage Department, Kassel 
Dr. RIECKE, 
Secretary in the Reich Ministry of Food and 
Agriculture 
Pror. RIEDSCHEL, 
Pediatrician, University i Wurzburg 
Dr. Rimpau, 
Bacteriologist, Munich 
Dr. Roper, 
Representative of Physicians Association, 
Hamburg 
Pror. Rostock, 
Professor of Surgery and Dean of the Medical 
School, University of Berlin; Deputy for Sci- 
ence and Research in the Office of the General 
Commissar for German Health 
FrELD MARSHAL VON RUNDSTEDT, 
Supreme German Commander in the West 
Pror. RUNGE, 
. Obstetrician and Gynecologist, erodes of 
Heidelberg 


Dr. Ruppo.p, 
Director, City Health Department, Daoktmund 


Dr. SCHAERTZ, 
Director, City Health Department, Munich 


’Pror. SCHALTENBRANDT, 
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Neuropsychiatrist, University of Wurzburg 


Lt. GEN. SCHEEL, 
Gauleiter of Salzburg 
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Dr. SCHEFOLD, 
Director, City Health Department, Ulm 
Mr. SCHENKENBERGER, 
Director, C. H. Boehringer Soehne, Hamburg 
Pror. SCHENNERT, 
President, Institute for Vitamin Assay and Re- 
search, Leipzig 
Pror. SCHILLING, 
Malariologist, Concentration Camp Dachau 
Pror. SCHINDLER, 
Nymphenburg, Munich 
Pror. SCHITTENHELM, 
Internist, University of Munich 
Pror. SCHLEICHER, 
Nymphenburg Hospital, Munich 
Mr. SCHLINK, 
Director, Municipal te Dortmund 
Pror. SCHMIDT, 
Director, Behring Works, eobass 
Bric. Gen. SCHMIDT, 
Director of Aviation Medicine, German Air 
Forces 
Dr. SCHMUCHER, 
_ Municipal Hospital, Tian 
Mr. SCHOENLEBER, 
Director, Municipal Hospital, Frankfort on the 
Main 
Pror. SCHROEDER, 
Internist, University of Munich 
Mrs. ScHULTz-KLINK, 
Leader of German Women 


MaJor SIECKE, 
Chief Drug Supply Branch, Brandt Office, 
Flensburg 

Dr. SPIEDEL, 
Leader of National Socialist Physicians, W ur- 
ttemberg 


Pror. Stepp, 
Internist, University of Munich 


Dr. STRATMANN, 
Director, Personnel, Krupp Industries, Essen 


Dr. TESSMANN, 
Manager, I. G. Farben, Leverkusen 


Miss TOENISSON, 
Apothecary, Brandt Hospital, Eisenberg’ 


Mr. TSCHERBRING, 
General Director, Reichelt A. G. Hamburg 
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Pror. VEIEL, 

Medical Director, Municipal Hospital, Ulm 
Pror. VIELE, 

Medimal Director, Krupp Industries, Essen 
Dr. VIRBACHER, 

Director, Municipal Hospital, Augsburg 
Pror. VOENCKHAUS, 

Internist, Dortmund 
Pror. VOLHARD, 

Internist, University of Frankfort of the Main 
Dr. Von Essen, 

Chief Health Officer, Cologne 
Mrs. Von OERTZEN, : 

Chief Nurse, German Red Cross 
Magy. Gen. WALTER, 

Director of Medical Services, German Army 
Pror. WEESE, 

Pharmacologist, I. G. Farben, Elberfeld 
Major WEISER, : 

Pharmacist, Office of Medical Supply, German 

Armed Forces — 
Dr. WINTER, 

Public Health Officer, Stuttgart 
Pror. WiskorTr, 

Dean, Medical School, University of Munich 
Pror. Wirz, 


Expert consultant to the National Socialist Party 
on Food, Munich 


Mas. Gen. WUERFLER, 
Chief of Staff to the Director of Medical Ser- 
vices, German Armed Forces 
Dr. WUERTZLER, 
Director General, I. G. Farben, Ludwigshafen 
Pror. ZANGEMEISTER, 
Oto-Rhino-Laryngologist, University of-Hamburg 
Dr. ZANGLMAYER, 
Internist, Augsburg 


Maj. GEN. ZEITLER, 


Chief of Hospitals, Office of the Chief Medical 
Officer, German Air Force 


Dr. Zimpars, 
Consultant on Midwifery to Reich Health Leader 


‘Dr. ZUNDIKUSS, 


Director of Provincial Food Office of Bavaria, 
Munich 


Dr. ZUTAVERN, 
Director, Knoll A. G., Ludwigshafen 
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ALLIED BOMBING AND THE GERMAN ARMED FORCES 


In mid-summer 1945 the Military Effects Divi- 
Sion requested the Medical Branch to assemble 
what data it had relative to the effect of bombing 
on medical care in the German Armed Forces. This 
information which was supplemented by a number 
of interviews with high German military authorities 
was gathered in the following report submitted by 
Lt. Col. Richard L. Meiling, Chief of the Morale 


Division. 


Medical services of the German Army [OKH} 


Prior to 1941, the German Army Medical Ser- 
Vice was, like all other services, divided between 
the Administrative Section of the German Army 
General Staff (this included the Army Inspector- 
ates and the Army Reserve) and the German Field 
Army. The latter was composed of the tactical 
units in training in the homeland as well as all 
the tactical units in the combat zones. 

In January, 1941, Major General Handloser was 
appointed Director of.Medical Services in the Ger- 
man General Staff and upon his recommendation 
the medical services of both the Administrative 
Section of the General Staff and of the German 
Field Army were consolidated in his office. General 
Handloser, while holding this dual position; re- 
tained the respective staffs of the two former posi- 
tions and these staffs continued throughout the 
remainder of the war to function as independent 
Organizations under General Handloser and later 
under General Walter, who succeeded Handloser in 
August, 1944. Handloser was, in addition to his 
other duties, Director of Medical Services of the 
Armed Forces, which position he still held in 
May, 1945, on the cessation of hostilities.1 


Aerial warfare 

During the Russian campaign in the winter of 
1941-42 the German Ground Forces were first sub- 
jected to considerable amount of low level aerial 
Strafing. This strafing proved a serious hazard to 
all combat troops and the medical services attached 
to them. The aerial strafing later inflicted by Allied 
airmen on the Western Front was stated by the 


 - 


Germans to have been much more severe and 
devastating than that experienced on the Russian 
Front. No defense was possible against the round- 
the-clock British and American low level attacks 
with heavy caliber weapons.!:? During the Russian 
campaign the Germans suffered heavy casualties. 
Due to the very primitive conditions existing 
in that portion of Russia occupied by the Ger- 
mans, it was necessary to evacuate casualties to the 
homeland during the summer of 1942. At this same 
time, the homeland was just beginning to gird itself 
to resist the increased tempo of aerial attacks from 
the west. This resulted in both the civilian and mili- 
tary authorities competing for the available sani- 
tariums, hotels, schools and public buildings which 
might be converted to hospital use. This competi- 
tion extended to the demands for hospital equip- 
ment, supplies, pharmaceuticals, and even to the 
demands for available physicians and nurses. 
To control this impossible situation, Hitler desig- 
nated General Handloser Director of Medical Ser- 
vices of the German Armed Forces in July, 1942. 
Under the Armed Forces were included the Army, 
Navy, Air Force, SS, Labor Corps, Police, Hitler 
Youth, Organization Todt, and all the other semi- 
military organizations, each of which maintained 
an independent medical service. At this same time, 
Hitler appointed Professor Karl Brandt, associate 
professor of Surgery at the University of Berlin, 


en, 


“Reichs Commissar for Military and Civilian ~ 


Health and Medicine.” In addition to the necessity 
of having a plenipotentiary direct the medical ad- 
ministration between the civilian and the military 


“sectors someone was required who could restore 
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the confidence of responsible German authorities 
in the medical services which were supposed to 
have been severely undermined because of the 
catastrophic losses on the Russian Front (1941-42) 
and the incompetent evacuation of wounded to the 
German homeland. 

Brandt’s powers were unlimited and he was re- 
sponsible to Hitler alone. He was to coordinate on 
a national level all the civilian.and military ques- 
tions pertaining to medicine or health concerning 
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personnel, research, education, production, distri- 
bution, storage and requirements of medicine and 
associated supplies, instruments and equipment 
as well as the allocation of raw materials to the 
medical and associated industries. Brandt’s mission 
was declared successful by both Dr. Conti, head 
of the civilian medical sector and General Hand- 
loser, chief of the Armed Forces medical ser- 
vices.) 3 


Patients and casualties 


According to Handloser, there were approxi- 
mately 5,000,000 wounded in the Armed Forces 


during the years 1939-1945. An additional 2,000,- - 
000 were missing and 2,030,000 were killed. Hand- . 
loser stated that of the 2,000,000 missing approxi- 


mately 50 per cent must be considered dead. This 
is due in part to the fact that a number were re- 
ported missing following aerial bombing or straf- 
ing and because the Russians did not report prison- 
ers of war through the agencies of the International 
Red Cross. No record is available as to the actual 
number of Germans taken prisoner by the Russians. 

Prior to 1943, infantry weapons were the lead- 
ing cause of casualties. Artillery fire was second 
and aerial bombardment and strafing third. In the 
latter part of 1943, aerial strafing and bombard- 
ment shifted to first position, followed closely by 
artillery, and during 1944-45 aerial weapons (bom- 
bardment and strafing) were far ahead of either 
artillery or infantry weapons as a cause of casu- 
alties in the Wehrmacht.1 

In 1940-41, the ratio of wounded to killed in 


the German Army was eight to one. By 1943, this . 


had shifted to five to one, and during 1944 and 
1945 the records revealed that for every three 
wounded one was killed. The military authorities 
attributed this shift entirely to the devastating ef- 
fect of aerial warfare. It must be remembered that 
in a great number of instances many were officially 
reported as missing who actually had been killed 
(destroyed or buried) by aerial bombardment. 
Beginning in 1943, a definite shift in the type of 
hospital patients was noted throughout the Armed 
Forces as a result of aerial warfare. The patients 
received severe and multiple type wounds which 
resulted in longer periods of hospitalization and 
convalescence. There was a decided reduction 
in the number of those who could be returned 
to either full or limited military duty. In 1944, 
this trend became so serious that special medi- 
cal commissions were established to visit all hos- 


pitals of the Armed Forces every three months and 
to make spot checks at more frequent intervals 
for the sole purpose of clearing them’ of all 
patients who might “possibly be. used for some 
further military service although their wounds 
were not completely healed.” 33 

Concurrent with these seemingly drastic mea- 
sures, the Germans developed the so-called stomach 
battalions, amputee battalions, eye battalions, etc., 
composed of personnel whose medical condition 
placed them in the specified grouping. Special 
medical service and dietary arrangements were in- 
corporated in the administrative direction of these 
units.) * — 


‘Hospitals and medical installations 


The actual destruction of military hospitals was, 
according to the German medical authorities, 
purely coincidental with aerial warfare. The Ger- 
mans had the impression that the Air Forces of 
the Western powers did not respect the Geneva 


- Convention insignia on hospital facilities, hospital 


trains, hospital ships, ambulances and field medi- 
cal installations.1:2 It is interesting to note that, 
in 1940, Hitler decreed that all Red Cross insignia 
were to be removed from military medical installa- 
tions and equipment. This decision was made upon 
the recommendation of the leaders. of the German 
Air Force who felt that enemy aviators could use 
the Red Cross insignia for the purpose of locating 
large troop concentrations and military installa- 
tions. Early in 1944, as the result of questioning of 
both British and American aviators who fell into 
enemy hands as prisoners of war and because 
of the observed air policy of the Allies in the 
Mediterranean Combat Zone with respect to medi- 
cal installations adequately marked with the Red 
Cross insignia, Hitler again issued a decree order- 
ing all military medical installations to be re- 
marked with the conventional Red Cross insignia.” 

Inasmuch as at this time the home front was be- 
ing subjected to severe bombings, the civilian 
authorities requested permission to place the Red 
Cross insignia upon the civilian medical installa- 
tions. The German military authorities objected to 


' this procedure and the question was referred to the 
‘ International Red Cross Agency at Geneva. This 


agency advised the Germans that the civilian medi- 
cal facilities should be marked with a large red 
square on a white field rather than with the red 
cross on a white field. . 
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Although: a great number of civilian and mili- 
tary hospital and medical installations were de- 
stroyed beth in the combat zone and in Germany, 
the requisition of hotels, schools, etc., provided 
emergency hospital facilities. No reports or records 
were found to indicate that military patients could 
not be hospitalized due to lack of space. 


“Open cities" and proposed 
“open medical zones” 
_ In view of the destruction of hospitals from 
aerial bombardment throughout Germany and the 
terrific psychic trauma produced by continued air 
warfare upon combat patients who had been evacu- 
ated to the homeland for medical care and recuper- 
ation, General Handloser proposed a study to con- 
sider plans for the establishment of so-called “open 
medical cities” or “open medical zones.” These, he 
thought, would be respected by the air forces of the 
Allied nations and not subjected to air attacks.1 
General Sauerbruch, Professor of Surgery, Uni- 


versity of Berlin, aided in this study, as he was. 


highly desirous of. finding a city free of air at- 
tacks to which he could evacuate the amputee cases. 
Both Handloser and Sauerbruch were successful 
in presenting the problem to the Chiefs of Staff of 
the German Armed Forces, and received permis- 
Sion to present the plan through the Military At- 


. taché Division to the German Foreign Office. 


In the spring of 1944, the German Foreign Office, 
however, was extremely reluctant, for political rea- 


Sons, to give full and open support to the idea of © 


establishing “open cities” through international ne- 
8otiations. The Medical Services of the Armed 
Forces, the General Staff and the Foreign Office 
finally agreed to the selection of specific cities 
which were to provide a haven for hospitals, both 
military and civilian, and for the production and 
Storage of certain critical and essential medical 
Supplies. These cities or zones were to be free from 
all armament industry and military barracks and, 
as far as possible were to be in no way connected 
with rail or motor transportation centers. 

By August, 1944, the negotiations had developed 
Suficiently to permit contact with the Swiss legation 
at Berlin. The negotiations continued throughout 
the fall and winter months. By December the origi- 
nal 42 proposed German cities were reduced to 12 
Which could meet the conditions established for 
international negotiations with the United States 
and Britain as well as meet the strategic require- 
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ments of the German General Staff for the defense 
of the homeland. . 

Due to the political as well as military and inter- 
national complications which had developed dur- 
ing the initial phases of these negotiations, the 
Swiss government made a counter proposal. It 
proposed, for humanitarian reasons, to accept at 
any one time a total of 20,000 German military or 
civilian patients in Switzerland for hospital or 
convalescent care. According to General Handloser, 
the Swiss were to feed, house, and provide medical, 
surgical and rehabilitation services for these pa- 
tients. The political significance and the interna- 
tional negotiations involved so delayed the two 
plans that at the end of December, 1944, the mili- 
tary proposed the city of Constance (which was 
used for a similar purpose in 1914-1918), lo- 
cated on the Swiss-German border, as an “open 
city,” available for the mutual exchange of re- 
patriated prisoners of war between the Germans 
and the Allied powers (except Russia) and for the 
purpose of establishing military and civilian hos- 
pitals where patients would be free from the con- 
stant fear of aerial attacks. All the interested Ger- 
man military and civilian governmental agencies 
concerned agreed to the use of Constance. In 
January, 1945, final approval was requested of 
Hitler. This approval was not given. Whether the 
decision could actually be attributed to Hitler or 
to his political deputy, Bormann, could not be de- 
termined by the German military authorities. They 
were unanimous in their belief that the stated 
reason for the refusal, namely that Constance was 


on the Swiss border, was purely to cover the real .* 


reason, i.e., an international request would be 
an admission of defeatism and the success of the 
Allied air offensive. Negotiations were also under- 
taken through the International Red Cross and 
the Swedish Government for the establishment of 
Flensburg on the German-Danish border as an 


- “open city.” These negotiations likewise were un- 


347 


successful probably because of 


fear of the brand 
“defeatism.” a ose 


Medical supplies 

.The Wehrmacht maintained medical supply de- 
pots in each of the various Army, Navy or Air 
Force districts. The German Field Armies also 
maintained medical supply depots within each 
Army and Army Group area. During the disastrous 
incendiary raids on Hamburg in July and August, 
1943, one of the largest military medical supply 
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depots in Germany was completely destroyed. After 
this disaster and because of the increasing destruc- 
tion of other medical supply depots throughout 
Germany, orders were issued to all commands that 
medical depots and medical supply dumps of field 
armies should be dispersed into eight to fifteen 
separate units, depending on military circum- 
stances, and that each unit should contain at all 
times complete and identical stocks of supplies. 
It is evident that this program made a tremendous 
increased demand upon the pharmaceutical and 
medical industry and national stockpile.!:2»5 This 
increase came at a time when the air raids on cities 
throughout Germany necessitated more medical 


supplies for civilian use. The key cities in the- 


German pharmaceutical and medical supply in- 
dustry were being crippled by bombing. The tex- 
tile industry, the absorbent material industry, the 
glass industry and other associated industries were 
being damaged and in many cases destroyed by 
aerial bombardment. In addition to. this, the roads, 
bridges and railroads, the rolling stock, the trucks 
as well as gasoline and oil dumps were being at- 


tacked and severely crippled. This resulted in acute © 


shortages which became most noticeable in 1943 
for both the civilian and military sectors of the 
German nation. It became increasingly difficult to 
provide ether, plaster of paris, serums, bandaging 
material and morphine after the fall of 1943. To 
conserve the dwindling supply of critical raw mate- 
rials, Professor Brandt, in 1943, reduced the pro- 
duction of approximately 30,000 various pharma- 
ceuticals to approximately 600 on the military sup- 
ply lists. At the same time the production of 40 
different types of, x-ray equipment was limited. to 
nine, and 137 different types of hemostats were re- 
duced to six. Only Army field operating room 
tables were manufactured for both civilian and 
military hospitals. Brandt’s organization established 
ssimilar controls over all production of medical, 
pharmaceutical and hospital supplies. Had the 
Allies destroyed the Behring Works at Marburg, 
the German people, both civilian and military, 
would have been without tetanus and diphtheria 
serums.!:> With reference to shortages, Professor 
Brandt stated that all types of hypodermic needles, 
knives, scissors and bandages were the most ur- 
gently needed. Heart stimulants, narcotics, anal- 
gesics and anesthetics were the most critical -items. 
An instance is cited of both military and civilian 
hospitals near Flensburg being entirely without 
anesthetics in May, 1945, a shortage which was due 


more to transport difficulties than to lack of pro- 


duction.* 6&7 

Textile manufacture was also hit. There were 
seven factories in Germany which produced ab- 
sorbent material. By the summer of 1944, six had 
been completely.or partially destroyed by bombing- 
Those still in operation found it impossible to con- 
tinue production due to the lack of transportation 
required to supply raw materials and coal. In Oc- 
tober, 1944, the Armed Forces directed command- 
ing officers to send their troops into the forests to 


gather a specific type of moss to be dried and ° 
sterilized for use in the preparation of absorbent . 


surgical pads. Paper bandages were introduced as 
early as 1940-41. The rewashing of cloth bandages 
was a standard procedure.® The destruction of 
homes, hotels and hospitals and the increase in 
military and civilian patients made operating room 
and bed linen a very scare article by October, 1944. 
New hospitals were issued a total of only one set 


_ of linen per bed.® 


In December, 1944, Brandt ordered the release 
of the six months’ reserve of medical supplies 
which had been set up earlier in the year. Further 
releases were made in January, February and 
March, 1945, when replacements were no longer 


_ produced. On April 2, 1945, Brandt personally ap- 


peared before Hitler in Berlin to inform him that 
more than 20 per cent of all essential medical items 
were totally depleted; that another 40 per cent 
of essential items would last two months, and that 
the remainder would last four months provided 
transportation could be restored, sufficient guards 
could be placed at the storage areas to prevent 
looting and to assure equitable distribution be- 
tween the Wehrmacht, SS, and civilians, and no 
additional requirements would be made upon ex- 
isting stocks. Hitler gave no reply and Brandt with- 
drew from the conference room, later to be arrested 
and condemned to death as a defeatist and @ 


- traitor.® 


As to the effect of the Russian campaigns of 
1941 and 1942 on the medical supply situation, 
Handloser believed that although the losses were 
severe there would have been no particular replace- 
ment problem had the Germans not been subjected 
to the combined bomber offensive which began in 
the summer of 1942.1 

By 1944, the destruction of the production and 
storage facilities for medical supplies and equip- 
ment as well as the terrific toll of aerial warfare 
upon the German transportation system resulted in 
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establishing-a so-called critical medica] item list in 
the Armed Forces. This contained approximately 
350 individual articles. Each medical installa- 
tion in the Armed Forces was assigned a monthly 
quota which could not be exceeded on monthly 
requisitions. A maximum of 60 days’ supply in 
these items was permitted as a stock on hand.® 

After 1943 both the military and the civilian 
agencies had to submit their requisitions and re- 
quirements to a National Commission charged with 
establishing the requirements and distributing the 
available critical pharmaceutical and medica] mate- 
rials to all agencies.® 

Several senior medical officers of the German 
Armed Forces stated that at no, time prior to 1945 
were they actually without essential items required 
to maintain the medical services of their particular 
units in the combat zone.” They all admitted, how- 
ever, that they often received repeated complaints 
from the civilian home front as to acute shortages 
there. In February, 1945, the medical services were 
_ directed by the Chief of the Armed Forces not only 
to care for civilian patients on an equal basis with 
military patients, but also to share wherever -pos- 
sible available medical supplies with civilian 
cal installations. This order specifically stated that 
the Armed Forces would not receive deliveyies from 
factories or warehouses of any medical} supplies 
during the succeeding six months as alf available 
supplies would be consigned to civilianfneed.1 


Evacuation services in the army 

The German Army at divisional level used both 
animal-drawn and motor ambulances. At the level 
of army and army groups there was a medical 
regulating officer attached to the Transportation 
Corps to control the distribution and use of hos- 
pital trains. Within the communication zone, which 
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for the Germans was the homeland, there were. 


medical regulating officers attached to the staff of 
the Transportation Corps Officer with each rail- 
road directorate. The office of the Director of the 


- Medical Services of the German Armed Forces re- » 


ceived weekly reports as to available beds together 
with actual and anticipated patient loads accru- 
ing at all of the various fronts and in the military 
districts. These reports, submitted in code or by 
teletype apparatus, were broken down into vari- 
ous medical and surgical groupings. 

All the medical officers interviewed stated that 
aerial strafing was the most serious problem con- 
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fronting the medical evacuation services; that it 
was impossible after the Normandy campaign to 
move patients in the combat areas except at night, 
and that this was accomplished at considerable 
risk to the patients and attendants. The medical 
evacuation service was forced to use country roads, 
which caused increased delay in transport between 
the various medical installations. This, in addition 
to the rough roads, contributed greatly to the in- 
creased hardships of the patients and the higher 
mortality rates experienced in 1944-45 by the Ger- 
man medical services. Wherever possbile, trans- 
portation of patients by cargo and transport air- 
planes was accomplished (air evacuation of casu- 
alties was first undertaken in the Russian cam- 
paign), but in 1944 and 1945 lack of air superior- 
ity on the part of the Germans greatly interfered 
with such air service.” 

Aerial bombardment was considered in the same 
light as artillery bombardment so far as the medi- 
cal services in the forward areas were concerned.” 
However, the aerial bombardment of cities and the 
resulting destruction of hospitals and disruption 
and destruction of rail and motor transportation 
facilities had a severe effect on the maintenance of 
an adequate functioning medical service. 

It is estimated that in the first months of 1945 
with more than 1,000,000 patients in German 
military hospitals inside Germany there were less 
than 10,000 “available beds.” At a time when rail 
transportation was receiving its most devastating 
aerial blows, when the roads were safe only at night 
for motor travel and when the available gasoline 
was at a very minimum, this meant that the various 
military hospitals were so crowded that they could 
never accept at any one time more than from 20 
to 25 patients (less than one carload). By March, 
1945, the medical regulating system was completely 
bogged down and it was no longer possible to 
distribute correctly diagnosed patients to the proper 
medical or surgical centers. The only way out. from 
then on was to find a hospital bed for each military 
and civilian patient in any available location.! 


The German medical plan for the anticipated 


_Allied invasion of the Continent 
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German medical authorities cognizant of the 
staff plans for resisting the Allied invasion, . pre- 
pared their medical plan in the early part of 1944. 
Due to the increasing intensity of aerial attacks 
upon north and northwest Germany and the Rhine- 
land, the destruction of the Rhine bridges by aerial 
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attacks and the overtaxed and partially paralyzed 
German rail transportation system, the military 
medical authorities decided to set up a so-called 
“hospital-basis” inside France. This “hospital- 
basis” was to be “self-sufficient” and would evacu- 
ate only the most serious cases into the Black For- 
est region, southern Germany and Austria, by utiliz- 
ing transportation routes across the Rhine between 
Karlsruhe and Basle.1 2 

Forty thousand new hospital beds were requi- 
sitioned throughout the towns and cities of France 
in an area extending from Paris to the Swiss border 
and north as far as Strassburg. In addition to 
the 40,000 beds, the commanders of the hospital 
centers at Paris and at Brussels were ordered to 
maintain 28,000 “available” beds, to handle casu- 
alties during the initial six weeks of the campaign. 
The military commanders of Wurttemberg, Baden 
and Bavaria were ordered to maintain a reserve of 
20,000 beds for the most severe casualties from 
the “hospital-basis” in France. 2 

The increasing tempo of air warfare against the 
invasion coast and throughout France in April and 
May, 1944, had practically filled the 28,000 “avail- 
able” beds in the Paris and Brussels centers prior 
to the Normandy invasion in June, 1944.1 4 

The rapid progress of ‘the campaigns on both 
Western and Eastern Fronts in the summer of 
1944 forced the High Command to make a deci- 
sion to expend all available effort, equipment and 
personnel to remove military patients from the 
onrushing Russian forces and to abandon all mili- 
tary patients to Allied Forces west of the Rhine. 
This decision was apparently made not only be- 
cause of the recognized “humanitarian attitude” of 
the Western Allies, as stated by army medical off- 
cers, but it was also apparently the only possible 
military solution to the medical evacuation prob- 
lem. By this time the destruction of the Rhine 
bridges and the rail and motor transportation in 
the area between Germany and the western combat 
zone had become, according to Field Marshal von 
Kesselring, a “transportation desert.’’!) 4 

The medical plan for the “Bulge” in December, 
1944, was handled entirely by a medical officer, 


authorities interviewed the most terrifying phase 
of aerial warfare as far as combat troops are con- 
cerned was aerial strafing with heavy caliber 
weapons. They stated that aerial bombardment had 
approximately the same morale and psychologic 
effect on the troops: as an artillery’ barrage.!»# 
While officers and enlisted men alike were con- 
cerned about their loved ones and their homes 
which they knew were being bombed, it was im- 
possible for them to discuss the matter with each 
other due to the constant threat of the political 
party informers scattered throughout the Armed 
Forces. That aerial bombardment did have a severe 
effect upon the morale of the troops is to be found 
in the following two incidents. After 1943, the 
names of towns or villages subjected to aerial bom- 
bardment were no longer listed in the official re- 
ports sent to the combat troops when their relatives 
were known to live in zones endangered by heavy 
air raids.® In the fall of 1943, provisions were made 
for the dependents of military personnel to secure 


- certification from the local police authorities as to 


, 


casualties suffered within the family or property 
damage suffered by members of the immediate fam- 
ily. The police dispatched this report over military 
telegraph communications to the field forces. Mili- 
tary personnel receiving such a telegraphic notice 
(this was the first time that the German military 
communications were made available for personal 
wires) were granted furloughs to visit their homes 
as far as militarily feasible. This furlough was 
computed according to the following four pos- 
sibilities: (1) death within the immediate family ; 
(2) serious injury within the immediate famly; (3) 
serious damage to the home of the immediate 
family, and (4) total destruction of the home of 
the immediate family.® From five to fifteen days’ 
furlough was granted in each case. 

The reference to the so-called “war neurosis” 
which in the last war was described in various 


. forms of stuttering, paralysis, tremors, as well as 


Major General Haubenreiser, of von Rundstedt’s - 


staff. No special plans were made for the antici- 
pated casualties in the office of the director of 
medical services of the German Army. 


Morale of froops — . 
According to the German military medical 
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spastic disturbances of the stomach, bowel and 
bladder, is very difficult to find in the reports of 
the German Armed Forces medical services be- 
tween 1939 and 1945. As far as could be ascer- 
tained, Dr. Bumke, Professor of Psychiatry at the 
University of Munich, was in charge of the only 
section of a military hospital available for. the so- 
called war neurotics. Professor Bumke stated in 
an interview that there was not a sufficient number 
of these war neuroses or hysterical patients to 


maintain such a section of the military division of 
his hospital. The director of medical services of 
the Armed Forces issued instructions in 1942 stating 
that similar departments would not be established 
in military hospitals. Such patients were not to be 
isolated but should be hospitalized in the same 
facilities as provided for other military patients. 

According to the material found in the official 
documents of the consulting psychiatrists to the 
medical director of the Armed Forces, the diag- 
nosis of war neurosis, shell shock, combat fatigue 
and war hysteria was absolutely forbidden. In 
place of the above-mentioned diagnoses they used 
such terms as “psychogenic speech deformity” or 
“psychogenic muscle paralysis.” 

It must be recalled that release from military 
service had a definite effect on the standard of liv- 
ing of the individual German and it was far better 
as far as the food and housing were concerned 
to be a member of the Armed Forces than to 
be assigned to a labor battalion or similar organiza- 


tion. Medical officers could not release from active. 


duty a patient who had developed a psychosis or 
neurosis in military service; they were required to 
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recommend his placement at some duty station 
with the service elements. 

No attempt was made in this study to explain the 
low incident of the so-called psychogenic disorders 
as reported in the ‘German Armed Forces, even 
among the personnel subjected to the heaviest artil- 
lery barrages and to the devastating effect of Allied 
aerial strafing and bombardment. 
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Abstract of NSV Action in the 
GREAT HAMBURG CATASTROPHE (JULY 24 TO AUGUST 3, 1943) 


(NSV-Aktion in den Hamburger Grosskatastrophentagen von 24 Juli bis 3 August, 1943) 


Food 


(p.6) Though right after the all clear signal, in the middle of the night, preparations were made to use 
those cooking facilities and foodstuffs put down in the “G.K.”—plan, it was found that extremely high 
percentages of cooking placed and food raw materials were destroyed. The zone ‘warehouse, too, with 
‘its great stores of food and textiles was severely damaged by fire. If in spite of all, it was possible 
to isolate the textile warehouse from the adjacent blazing food warehouse and in this way save it, 
this is due solely to the fearless action of a few co-workers. 

To care for the people in the particularly heavily hit districts 2 and 7 became urgently necessary, 
From the beginning on, the situation was aggravated due to the destruction of Kreisamt 7, and the further 
destruction of a number of Ortsgruppenaemter located in the Kreisaemter 7 and 2. In spite of this, 
in the course of the first day there was a relatively orderly distribution of almost 200,000 portions of hot 
and cold food by approximately 500 emergency kitchens and 160 distribution stations. 
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(p. 11) After the night 27-28 July, 1943, which in intensity far surpassed the one of 24-25 July, five 

large collecting centers were established. They were: on the Moorweide, in the City Park, on the Horner 
race-track, the Farmsener race-track, and in Billstedt. Immense crowds gathered there. It was the task 
of the City commandant to put to use all available forces and means. Up to the evening 1,200,000— 
among them evacuees, those who remained behind, policemen and members of the Armed Forces were 
fed. Among other things approximately 500,000 loaves of bread, 160,000 liters of whole milk, tens of 
thousands of bottles of beer, sodas and enormous quantities of coffee and tea in pitchers were dis- 
tributed. The collecting centers became large, well stocked warehouses. Huge staples of cheese, rows of 
barrels filled with butter, immense quantities of boxes of canned meat and fish and other food- 
stuffs made an impressive picture. There was nothing missing, even stocks of fruit, jam, cigarettes and 
ice cream were distributed. Food was procured through requisitions from the Landswirtschaftsamt. It 
arrived by express from far away places, some of it was even confiscated. Mention must be made of 
huge stocks saved from destroyed warehouses. 

Preparation of hot food, however, became a still more , difficult problem, since in those parts of 
the town that were bombed again and almost completely destroyed practically no cooking facilities ex- 
isted. More and more field kitchens of the Armed Forces had to be used, likewise five large kitchens, 
including one each of the Gauleitungen Ost-Hannover Mecklenburg and Schleswig-Holstein. (p. 12) 
The kitchen train Bavaria delivered food temporarily from Hagen in Westfalen. Particularly helpful, in ad- 
dition, were four food railroad trains. The food train that was in the station in Hannover was almost 
completely wrecked during that night. Only through uninterrupted work by its own crew, lasting several 
hours, was it possible to save the largest part of me train, and in this way approximately 18,000 liters 
of hot food could be prepared daily. 

Besides the procurement of insulated containers for the transportation to the food distribution 
places, it was difficult to obtain water and dishes. In addition, working girls, women and other help 
had to be obtained for peeling potatoes, cleaning vegetables, etc., etc. 


ee 


(p. 20) Special NSV figures. 
The following were distributed: 
From 25-27 July 1943 daily 200,000 portions each of hot and cold food. 


a = july + rig san ae received cold and hot food 
oe Po aly 200, 000 ay received cold and hot food 
From 25 July to 14 September 1943 the following items were distributed: 


6.5 milliori portions cold food 
6 million portions hot food 
22 million 1% liters of beverages 
On 28 July alone 500,000 loaves of bread were given out. The following kitchen and cooking places were 
in operation from 25 July-14 September: 
126 field kitchens (3 of the Armed Forces and 15 owned by the Zone) 
5 big kitchens belonging to the Zone 
3 railroad food trains and 
340 emergency kitchen in place of business, restaurants, schools, etc. 


nn 


(p. 23) The carefully planned erection of decentralized emergency kitchens within the entire 
town was of no avail, because all of a sudden gas, water and electricity ceased to function. The feed- 
ing of the homeless as well as the entire population was of such decisive significance that the im- 
mediate removal from the interior of the town and the inclusion of large collecting stations became 
a necessity. If cold food is being procured, it appears advisable to deliver the goods if possible in 
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smallest quantities or packed, i. canned meat and sausage in small cans, since these cans may be 
used as a hot dish if heated. Too many precautions for the serving of warm food cannot be taken, in 
order that food may be cooked and issued in sufficient vessels even when normal supply of electricity 
and water fails. 


(p. 24) Rooms should be kept available in temporary camps and places in which children may be 
sheltered, washed and fed. Midwives and nurses should be provided in these places. Baby food (canned 
milk, tea, zwieback, Naehrmittel, sugar), baby laundry (particularly diapers), bottles, nipples, sani- 
tary napkins and similar things must be at hand. 
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Minister for 

Food and Agriculture Berlin, February 20, 1945 
(Der Reichsminister fuer 

Ernaehrung und Landwirtschaft) 


To 


The Provincial Governments baa 
The Prugsian Sie Presidente Provincial Food Offices 


Through Channels to District Presidents and Corresponding Offices. 


REGULATION GOVERNING THE RATION SYSTEM FOR FOOD 
FOR THE 74TH RATION PERIOD 
FROM 2 APRIL-29 APRIL 1945 (WITH SUPPLEMENTS 
FOR THE 73rd RATION PERIOD) 


THIRD PART 


Orders and other regulations 


CHAPTER ONE 


Reorganization of Food Ration cards 


Since it cannot be estimated with certainty to what extent food can be distributed to consumers, 
food ration cards will no longer show kind or quantity of food because of the present supply and 
transportation situation. The food to be distributed to consumers will be publicly announced. The Food 
Offices (Ernaehrungsaemter) are to announce before the beginning of each distribution period the 
food to be distributed in accordance with the orders given by me in conformity with available quantities. 
The retailer is directed to announce these quantities by displaying a poster in his windows. Con- 


353 


a 


appendix C-2 


ee 


cerning the possibilities of exchange of food, I refer to my publication of January 29, 1945, II 
B 1-500II, in which I gave the necessary authority to the Provincial Peasant Leaders (Laudesbauern- 


fuehrer). 


The food ration cards, therefore, comprise blank coupons identified solely by a number de- 


| 


noting the respective distribution period, and with a consumer group mark, for instance, K for Kind 


(child). 
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However, in order to avoid the announcement of small quantities required 
for eating in restaurants, the food ration cards contain coupons for bread and fat 
imprinted with the quantities 50 grams for bread and 5 grams for fat. The cards 


~ look like the samples enclosed. The further enclosure shows which coupons are 


provided for the uniform distribution of food for the entire Reich, which coupons 
are at the disposal of the Reichsminister for Economy for the distribution of soap 
products, and finally which coupons can be disposed of by the Food Offices (Landes- 
ernaehrungsaemtér) for local distributions. | 

The announcement of the quantities of food by the Food Offices das it nec- — 
essary further to simplify the ration card system. Basic and supplementary cards 
are therefore consolidated into collective cards. The classification of age groups 
has been simplified so that food ration cards are issued only for: 

Children up to 6 years (K) \ 
Children and adolescents from 6 to 18 years (JGD) 
Adults over 18 years (E) 

For partial self-suppliers and full self-suppliers, colinetife cards are also issued 
patterned on the principles applied to non-self-suppliers. The partial self-suppliers 
are also divided into three age groups, while the full self-suppliers receive cards 
only for children up to 6 years (K) and for consumers oven 6 years. Besides, the 


‘full self-suppliers receive, in accordance with prevailing rules, bread rations, the 


quantities of which are also to be announced publicly. Enclosed is a sample of 
the new Reich bread card for self-suppliers. As far as the Reich milling cards are 
concerned, a separate decree will be issued. 

Likewise, for the issuance of the different kinds of food, further simplifica- 
tions are necessary. Regaiding bread, the classification into zones and the differ- 
entiation between wheat and rye bread has been omitted beginning with the 74th 
ration period. The consumer, therefore, will receive only bread for his bread cou- 
pons, or, as far as provided, flour at the rate of 100:75; as far as fat is concerned, 
the differentiation into fat categories will be omitted. 

It is the responsibility of ihe retailer to distribute the available food supplies 
in a just and equitable manner. If wheat flour is available, it will be distributed 
against bread ration points first to the sick who are entitled to it in accordance with 
the decision of the local medical board, and then to small children. Lard, melted 
butter or salad oil are to be distributed, if available, against fat ration points at 
the rate of 100:80. . 

Food coupons are valid only if attached to the food ration card. The food 
ration card contains a remark to that effect. My decree of 30 August 1944-II 
B 1-68 regarding loose coupons of basic and supplementary ration cards is voided- 

Supplementary cards for long- and night-workers will be eliminated in the 
future. However, weekly supplementary cards are issued for heavy and very heavy 
workers, in accordance with the principles established for collective cards. The 
quantities to be distributed to these two groups are also to be announced publicly. 
The same applies to the AZ (foreign civilian workers), sample cards of which are 
included. 

Those fed communally receive principally the same rations as normal con- 
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sumers. Insofar as those communally fed should receive higher or lower rations, 
adjustments will be made by a special decree. 

The issuance of ration cards is simplified on similar lines. The clearing houses 
have to account for the coupons of the ration cards as to the quantities either printed — 
or announced publicly; for instance, if a loose coupon has been designated for 
the purchase of bread, it passes as a bread ration point. But in the future, ration 
cards are to be issued only for flour, fat and Naehrmittel. Further subdivision of 
these foodstuffs is to be omitted. The retailers, on the basis of these cards, may 
purchase the required quantities from wholesalers. For the issuance of wholesale 
ration cards the same principles apply. To the extent that the card distribution 
centers are authorized to issue wholesale ration cards, they regulate the methods 
themselves. , 

The distribution of potatoes will conform with existing regulations. The ra- 
tion coupons for whole milk and skimmed fresh milk remain valid for the 74th 
period, with the provision that children up to 6 years receive whole milk and non- 
self-suppliers over 6 years skimmed fresh milk. The whole milk ration for children 
up to’ 6 years has been fixed uniformly at 1% liter daily. To compensate for the 
smaller quantities given to children under 3 years and the omission of whole milk 
for children between the ages of 6 and 14 years, increased fat rations will be issued. 
Order forms for whole milk and skimmed fresh milk are attached to the respective 
cards. Otherwise, the existing regulations remain valid. 

In order to avoid difficulties arising through the transportation of the mats 
for printing the food ration cards, I desist from producing them uniformly for 
the Reich. The Provincial Food Offices themselves are directed to print ration cards 
in accordance with the enclosed samples. The printing must be done in such a man- 
ner that the consumers receive the cards in time. Yellow paper (color No. 4) must 
be used for the collective food cards pertaining to the 74th Ration Period. The 


‘existing regulations remain valid for the printing of the other ration cards. Ac- 
cordingly, Reich bread cards for self-suppliers will be printed on green paper (color 
i No. 30), Reich milling cards on green paper (color No. 30), supplementary cards 


for heavy and very heavy workers on brown paper (color No. 160), weekly cards 
for foreign civilian workers on dark yellow paper (color No. 22). 
I wish to point out that the rationing system must be maintained to insure 


_ equal distribution of food for the entire population. The chiefs of the Provincial 


Food Offices have been authorized by my circular of January 25, 1945-II/1-4018 
g-M 291/45 to print the ration cards in case of emergency in a very simple man- 
ner, i.e. on ordinary paper of a different color, and if necessary, without water- 
marks. . 

Due to the fact the 72nd and 73rd ration period had been extended to last 
an additional week, supplementary cards for heavy and very heavy workers as 
well as AZ cards, were issued only for the second, third and fourth week. Modi- 
fying my order of February 1, 1945-II B 1-256, civilian foreign workers are to 
receive for the 73rd distribution period, in accordance with the mats sent out, four 
AZ weekly cards which are to last until April 8, 1945. 


SECOND PART 


Final Decisions 
The consumers are directed to turn in the order forms No. 74 for whole milk 
and skimmed fresh milk to the distributors during the week of March 26-31, 1945; 
if the Food Offices (Ernaehrungsaemter) do not limit the date to any one day of 
this week. 
The directives of this decree regarding the distribution for the period from 
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April 19, 1945, to April 29, 1945, will be enforced on April 9; the other orders, 
if nothing else has been decreed, immediately. 

It is directed that the Food Offices and card distribution centers be informed 
immediately by dispatching a copy of this decree. The decree will be published 
in the “Deutschen Reichsanzeiger.” Copies are enclosed. | 

Charged with the conduct of affairs: 
(signed) Back 


: appendix C-3 
FOOD STOCKS IN GERMANY DURING THE WAR YEARS 


Bread-Grain Balances 
for Greater Germany as of 1 Sept. 1939 
(in 1000 T grain-value 


Fiscal Year 
1.8. — 31.7. 


ble quantities 


1. Supply at the 
beginning on 
1 Aug. ; | 
Rye incl. flour 1750 362) - 3682 1017 632 829 
Theat _1550 2760 250), 966 422 418 
Total 3300 638) 6186 1983 105), 127 
2. Harvests | 
Rye 9701 9301 7091 8003 6222 8391 
Wheat & Spelt 6435 5597 4558 4799 025 1,888 
Total 16136 1,898 11649 12802 102);7 13279 
3. Barley for Bread 
From harvest ~ - - - 1566 100 
h. Imports 
Rye incl. Flour 
Unmilled : 146 3Lh 53 12148 160 1947 
Wheat incl. Flour 
Unmilled 1016 1126 866 178) 1914 1930 
Barley for Bread . —— “ = é: 38 ss 


Total 1162, ««-Uy70— ss O—s 303823892387 


Rye 11597 13269 =««10326~—S«10268~—S—*«SWD.~Ssad67 

Wheat 9001 91,83 7928 75L9 6361 7236 

Barley - - ~ ~ 160), 100 

Total : 20598 22752 «= geh, «=ss17817=S «6459 ~—S-18S03 
Be Con on UW21, «16566 =——«d7262 =i 7H3.=——«‘i Ss“ 6 368 
C. Balance as 

of 31 July 638), 6186 1983 105) 12h7 2135 
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Bread=Grain Consumptior 
(in 1000 T grain-value) 


| Mscal Year 
1.8--s-33<7: 1938/39 | 1939/40 | 1940/41 | 1941/k2 | 1942/43 | 1943/bb 


I. Seed 
Rye Fae 733 730 738 713 700 
Wheat ) 29 41 427. 81 00 
Total 1150 1162 1145 1165 109), 1100 
2. Food consumption | 
a) Bread 
Non self-suppliers 7450 7829 7527 6718 6153 75802) 3) 
Self-suppliers 2905 2798 260) 2579 2385 24,10 
Armed Forces (incl. 1) 
Naehrmittel) = 1132 1785 2238 3070 3220 
b) Naehrmittel w/o. | 
Armed Forces 350 459 430 530 4,38 530 
c) Substitute Coffee Rye 50 188 195 121 15 60 
a)-c) total 
Rye 553k 6901 7240 7122 6007 7535 
Wheat 5221 5505 5301 5073 4507 5645 
Barley - = ~ _ = 157... 620 
Total 10755 121,06 12541 12195 12061 13800 
2a)-c) in flour values ¥ | 
Rye 1,300 5380 5830 6200 5660 7080 
Wheat 4,160 250 4170 4350 3980 4625 
Barley - - ~ - 1270 515 
Total 8,60 9630 10000 10550 10810 12220 
Index 1938/39 = 100 114 118 125 125° - 145 
3. Deficient territories 12 308 1200 1305 1002.-——sa5 
4. Consumption k) eS 
a) Armed Forces - 60 - 263 ahi - 
b) Civilians 2297 2630 2375 18354) 10h 3534) 
1.-4. Total consumption : 
Rye 7973 9587 10299 9636 7665 9522 
Wheat 6241 6979 6962 7127 5943 6746 
Barley - - ~ - 160. 100 
Total 14214 16566 17261 16763 15212 16368 
1) Contained in consumption of Non-self suppliers. os oe’ 


2) Including 50,000 T in exchange for potetoes. 

3) Including 50,000 T in exchange for potatoes. 

4) Consumption figures are based on official harvest results. 
Assuming that by enlarging the hectarage in 19h1/h2 the rye harvest was higher by 
some 300/500,000 T; the actual consumption must have been higher by that amount. 
For 1943/lh one can figure on an increased rye harvest of 600,000 T, and on an 
increased wheat harvest of 400,000 T, totaling one million T. 
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Meat Balances 
for Greater Germany, as of 1 Sept. 1939 
(in 1000 T Dressed Meat) 


1. Summary 


pea tar dH sf 


A. Available Quantities 


1. Supplies at the begin- 


ning of the year. 111 2h 118 52 100 33, 
2. Inland returns 

a) industrial - 2607 2320 1984 158), 1299 1336 

b) house=slaughteri 687 669 601 . oO 6 432 

Total 329k 2989 = 2585 208), 1764 1768 
3- Imports and deliveries of 

occupied territories. 290 4.63 Su 662 7h1 673 
Total at hand 3695 34,76 32h7 2798 2605 274 
of which industrial . - 3008 2807 26), 2298 21),0 202 
Be. Consumption 
1. Self-suppliers from 

home slaughterings 687 669 601 500 465 432 
2. Non self-suppliers and 

other civilian needs. 298 2077 189; «1386 1257 ni2sh) 
3. Armed Forces 589 637 750 802 7273) 
Consumption within Germany 3671 3335 3132 2636 252k 2284 

: icient Territori - 2 6 62 8 

Total Consumption 3671 3358 3195 2698 2572 2319 
C. Stocks at the end 

of the year 2h 118 52 100 33 155 


1) =Dead weight, plus chargeable part of the intestines, minus killing losses, shrink- 
age and raw fat deliveries. 

2) =Without regard to changes of stocks of sbhteenybiianes 

3) =Incl. 16,000 T canned which were already delivered for the VI. War Year. 

l,) sOf which deliveries to fat economy, issuance of appr. 76,000 T meat in lieu of fate 
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Meat Balances 
For Greater Germany, as of 1 Sept. 1939 
(in 1000 T Meat) 


2. Meat Yield fron Slaughtering of Domestic Livestock. 


Fisoal Teor (169 = 3248) 1913/ 


Slaughterings of German live stock per ponte head 


Pigs 
industrial 15014 15132 10265 6957 3670 6073 
home-slaughterings 10027 98,0 910 88,0 7805 6712 
Total Pigs 25041 2972 19675 15797 11475 12785 
Cattle 489 3784 088 3698 3569 2683 
Calves 565) 6001 6356 6512 6276 6239 
Total Cattle 10143 9785 LO yh 10210 9845 8922 
Sheep 2257 161 1706 1320 1167 1189 
Horses 168 162 228 16 168 
be Average dead-weight in ke per head 
Pigs 
industrial | 102 96 95 92 98 96 
home-slaughterings 11, 113. 106 9h 99 107 
Total Pigs 107 103 100 93 99 
Cattle 252 27 2h2 231 218 229 
Calves h2 39 36 35 33 32 
Sheep 2h 2k 23 23 23 23 
Horses 262 258 2 2 22 22 
c. Returns from slaughterings of German animals in 1000 T dead-weight 
Pork . 
industrial 1529 1253 978 638 358 581 
homé-slaughterings UE 998 BR a 786 
Total : 2670 2564 1976 1469 » 31 1297 
Beef . 1133 933 991 854 779 615 
Veal 235 236 229 226 208 203 
Hutton 55 38 39 30 27 27 
Horsemeat 2 8 8 2 
Total 4137 3813 3293 2617 2177 2179 
of which industrial 2298 2702 229 1786 
Pork 
industrial - 1269 1196 812 530 30h, 500 
home~slaughterings 68 66 601 00 
Total 1956 1865 1413 1030 769 932: 
Beef 1038 856 908 790 7h6 - 589 
Veal 220 220 212 211 20L 197 
Mutton 55 38 39 30 27 E27 
Horseneat a5 Uy 20 13 par are §, 
Venison 10 
Total 3294, 2989 2) 25852) 208) 1764 1768 
of which industrial 2607 2320 2) 198) 2) 158) 1299 1336 


1) Dead-weight, incl. chargeable part of intestines; minus killing losses, shrinkage 
and raw-fat delivery. 
2) September 1939 to May 191 without horsemeat, since not rationed. 
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Fat Balances 
of Greater Germany, as of 1 Sept. 1939 
(in 1000 T Commercial Fat) 


croer sis/t 


A. Available Quantities 


1. On hand 1 August 
a) Butter and melted 


butter as butter fat. 28 82 65 Ly 96 

b) Slaughter fat (as raw fat) 23 h2 12 6 18 
c) Margarine-raw materials 576 361 2h 170 112 
Total supplies | 627 485 321 220 226 
2. German production 
a) Butter 681 686 685 710 682 
b) Slaughter fat (as raw fat )4h3 37h 2~=—299 228 21 
c) Tallow 30 39 38 36 25 
da) Oil harvest as margarine 25 20 110 67 273 
e) Meat fat = - - - 35 
Total Domestic Production 1179 1119 1332 -- 20h 1256 
30 Imports 

- a) Butter 12h 121 88 148 139 
b) Slaughter fat (as raw fat) 57 26 12 4 1 
c) Margarine-raw materials 265 233 159 223 63 
Total Imports 4é 380 259 375 203 
Available quantities total a ; 
a) Butter 833 889 838 902 917 
b) Slaughter’ fat 523 42 323 238 260 
c) Margarine 896 653 551 496 473 
d) Meat fat ~ ~ - ~ 5 
Total Available. 2252 198) 1712 1636 1685 
B. Consumption 
a) Butter - S2RSz 824 794, 806 852 
b) Slaughter fat (in raw fat)61 430 317 220 2h6 
c) Margarine 535 09 381 3 "38 
a) Meat fat - ~ ~ - 31 
Total Consumption 1767 1663 1492 1410 1493 
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Fat Consumption 
(in 1000 T Commercial Fat) 


nan tar ana 


1. Civilian Population 


on cards and ration coupons 


a) Butter 5u6 585 513 488 528 


b) Margarine 355 287 287 2k3 211 
ec) Slaughter fat’ (as raw fat) 191 148 85 29 ‘51 
a) Meat fat - - - ~ 6 
Civilian Population Total 1092 1020 855 760 806 
2. Self-Suppliers 
a) Butter 158 163 160 160 157 
b) Slaughter Fat (as raw fat) 255 2h5 209 18), 177 
Self-Suppliers Total — 413 408 369 34h 334 
3- Armed Forces 
a) Butter ko 63 95 136 13h 
b) Margarine 29 21 33 bby 59 
c) Slaughter Fat (as raw fat) 35 35 21 6 14 
ad) Meat fat - ~ - - 
Armed Forces Total 104 ng 19 186 216 
lhe Deficient Territories 
a) Butter 7 13 26 22 22 
b) Margarine 29 56 61 67 56 
c) Slaughter fat ~ 2 2 1 1 
ad) Meat fat : = = - - 
Deficient Territories Total 36 71 89 90 85 
Se Technical Sector 
Margarine-Raw Materials 122 Th - 30 33 
6. Loss through enemy action - ~ - ~ 2) 19 
7e Total Consumption : 
a) Butter 751 82h, 794, 806 852 
b) Margarine 535 o9 381 384, 36h, 
c) Slaughter fat (as raw fat). 461 - 430. 317: : 220 2h6 
ad) heat fat - = bon - NE 
Total Consumption Total 1767 1663 — 1492 1410 1493 
Index 100 94 8h 80 .- 8h 
Total Consumption 1) i 
of Food in Reich 1609 154.7 1403 1290 1356 
Index ~ 100 96 87 80 85 


ee 0 llllllOOOOOOOOO eee ee eee ——— 
‘) Less subsidy territories and 5. Technical Sector 
2) Contained in civilian consimntion. 
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of Greater Germany as of 1 Sept. 1939 
(in 1000 T) 


Fiscal Year 
1.7 - 30.6. 1938/39 | 1939/40 | 1940/41 | 1941/42 | 1942/43 | 19494A 


A. Available quantities 


1. Harvests 55983 
la. Estimated increased harvests - 
2. Imports 
a) of the Reich 136 
b) of the Armed Forces from 
cupied territories - 
Total available quantity 56119 
Index 1938/39 = 100 100 
B. Consumption 
1. Shrinkage 4800 
2. Seed 7000 
3. Potatoes (for eating) 14000 
Index 1938/39 = 100 100 
of which a)self-suppliers 7000 
= self-suppliers © 7000 
c)Armed Forces total 
of which = 
e1)Armed Forces 
in Reich ~ 
e2)Armed Forces in 
occupied terri- 
tories : - 
4. Distilleries 2416 
5. Starch-industry 1576 
6. Drying-industry 978 


7. Fruit-sterch & baking powder 100 
8. Deliveries to deficient terri- 


tories 28 
Total consumption 30898 
C, Fodder 
1. Fresh potatoes (Remmant) 25221 


2. Potato-flakes 
(Raw potato-value 1:4) 922 


Fodder total 26143 
(Raw potato value) 

Number of pigs (Sept.) 26200 
T potatoes per pig 1.0 


2 


56273 


514 


6600 
6900 
16000 


114 


8000 
7250 


750 


16 
33715 


23072 


560 
23632 


29034 
0.81 
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S7AA7 


5700 
6800 
19422 


140 


680 
36756 


21588 
500 
22088 


25114 
0.e8 


47690 


596 


1310 


49596 
88 


4800 
6800 
21310 


152 


9500 
9300 


y) 
36167 


13L29 
200 
13629 


22229 
0.62 


5 Probably including considerable quantities for smaller animals. 
Without dehydrated potatoes, which are contained in eating-potatoes,. 


‘ 
f 
; 


54423 29500 


. 3000 
1300 750 
23201 

58043 45220 

102 a1 
4350 3400 
7000 «6800 

26320. 22470 

188 157 
9500 8000 

130001) 10700 
3820 3770 
1500 ——-1800 
2320 «1970 
1150 ~—«-400 
1350 4 
1215 22 

100 20 
1227 2 
42712 34269 
15331 10951 

500 160 

15831 11ll 

18142 18561 
0.86 0.60 
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Sugar-Balances 
of Greater Germany as of 1 Sept. 1939 
(in 1000 T) 


Fiscal Year 
1.10.-30.9. 1939/0 | 190/42 | 1941/L2 | 1942/43 | 1943/4 


A. Available quantities 


1. on hand 1 Oct. 162 202 21h 96 265 
2. German production 2051 2061 1778 2022 1900 
3. Imports 287 389 43 572 390 
Total Stock 2500 2652 235 2690 2555 
B. Consumption 
1. Sugar for civilian 
consumption 1166 911 969 939 915 
2. Jam 100 205 200 197 205 
- Sugar for Armed Forces 175 160 200 209 220 
Edible Sugar Total Wyh1 1266 1369 1369 130 
he Industrial consumption 
a) Civilian 50k 584 47h 1 Sh2 492 
b) Armed Forces uo wo) i504) 170 160 
5. Glycerine (Armed Forces) 5 5 5 12 20 
6. Sugar for preserves 36 7h ~ 72 36 
7. Christmas Supplement - 10 ~ 18 18 
8. Cultivation premiums - 6 6 7 7 
9. Exports 152 328 317 213 217 
10. Losses (ca 1%) 20 20 18 20 18 9 
11. Losses by bombing - - ~ 26 78 2) 
Total consumption 2298 24,38 2339 2h25 2386 
of which in Reich territory 
(without exports) 2146 2110 2022 2212 2169 
Index 1939/0 = 1 100 98 ok 103 
C. Balance on 30 Sept. 202 214 96 265 169 


1) = estimated. 


2) = inc. Fihrerpaketaktion (5) and additional untraceable consumption. 
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Industrial C tion 
mg ame 23, 7 me 
rel tas Gan0=309) [nwo | saiona [woane [sans | monk 


le Sugar Goods 
of which: 


civilian needs ~ - hh 109 61 
Armed Forces - ~ 76 119 113 
artificial hon civ. ~ - 39 39 39 
Total 253 269 229 267 213 
2. Horticulture 183 221 210 228 2h1 
3. Brewing industry 10 18 28 56 51 
. Bee sugar | 3h 39 23 30 33 
5S. Viticulture yl 2h 2 26 27 
6. Milk and fat economy 14 8 12 13 20 
7e Fish ¢) me (9) 0 0 
8 Distilleries . 8 13 7 5 3 
9. German Apothecaries Assn. 3 3 3 3 3 
10. Bread industry 3 h 3 h 3 
11. Specialist Groups, Physic- 
al Hygiene, Chemistry, 
Optics 1 1 1 1 1 
12. Naehrmittel industry 8 8 9 10 10 
13. Meat industry : 1 1 ‘1 fg 
14. Tobacco industry ail 5 k 5 3 
e Pharmaceuticals 8 8 9 9 9 
16. Confectioners 1 22 16 18 ly 
17. Bakers Sr 75 Te) 5 33 
18. Inns 25 30 1y 20 10 
19. All others 30 30. 20 25 25 
Consumption incl. incorporated 
Eastern and Western territories 691 779 671 766 701 
7% for Eastern and Western 
territories 48 5 Li? 
Consumption in Reich territory 
as of 1 Sept. 1939 6h, 72h 62h 712 652 
of which: Civilian 50, 6, Mtl 5hi2 492 
Armed Forces 1,0 140 150 170 160 
1) estimated. 
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DAILY ALLOWANCES OF RATIONED FOODS IN GERMANY 
FROM 1939 TO 1945 


o Se Ratiai Period fran 
1, Ration Period fren 8/26 - 9/2h, 2939 ana ak 


Daily Allowance in 
a | = 
Eade 
ee ee 
Bread Same as in peace-times Bread 685.7 5U2.9 428.6 3h2.9 3u2.9 3b2.9 2h2.9 157.1 157.2 
flour flour SUbe3 WOT. «= 32D = 257k 25702 =—-25702_ 182.1 117-9 11769 
5 es et te Fisor Supplement “2608 "26:8 268 BB BOLE SLB 268 yD RLS 
for southern Ger- 
for southern Germany ~ - - - - - - - - _— 
Sugar ko lo - rn *.) Ww. kb kb bo Sagar SS 2) Sr LY i a a 
Jan BY % re % wb oT is” "Gg Jam Use he Me Me Mie oe Ah US Usd 
Artificial Honey = = - ~ = : ‘ > a Artificial Honey =~ - - - bS he eS had 
Mest - products 170 100 - 100 = «100 100 = 00's«*100"—s«100 Mest - products = 175.9 = =Us7o3-° We2 2509 TWP 1509 59 bOe® h0.2 
Pats - total ~ 6 = fats - total 5603s W238 2S 3B ek 23700 2393700 208 17D 
of which butter 5 12.9 - rte] is re 2s 25 2's of which butter = 2065 20.5 205 2005 2005 2509 «= 2549 2608 1709 
Margarine 2.9 17.9 - 1709 1769 ~1769. 1769 17.9 17.9 202 Ul Wj 13 nl - - 
slaughter-fats 2.9 17.9 9 =«1%9 =§=1709° «1769-1769 -1709 Slaughterfats 55.7 (15.5 6:6 6:6 66 - = *. oe Pes 
Whole milk (kg71) 200 200 - 200 = 200 200 200 «-700-—Ss- 700 Whole milk (Kgl) - 2 = = 2 250 250 SO 50 
Cheese uk Ub - Ub Wh Dk usb Deh” 2b Cheese 6.7 6.7 be7 67 = Ge a 
or Quarg a ae. 22.9 2269 2259 22.9 22.9 2249 or Quarg Bh Bh Dh Beh Bh Wee Wh We Web 
Coffee substitute 9 9 = 9 9 9 i Fe 9 Coffee Substitute Uie3 3 wed Uke Us.3 Uie3 = Uke «=e = 1 
Cocoa mix powder - - - - - o o - Cocoa mix powder _ - - = = 4.5 45 4.5 4.5 
Exgs - - ° - rad wi x ie os Regs 5.9 59 5.9 59 5.9 SH* SH" SP Sd 
OL eee eee 
Nutritional Content of the Ration-free Foods Butritional Content of the : 
Physiological Total Calories 216 3422 2587 23h3 23h3 2330 . 2078 1689 1783 
Total Calories «- a = 3 = = ~ Grams protein 10868 = 929 0B 0000 Beh Se2 BB 5 
oo erat, ~ ag : a> 2 Fatah Stes 2 ous 1226 TT) SL? SS SRS hOB ine 
a EE ee ee ee ee ee Ae ee ee eS ee eee ee ee Total Calories S00 3600 = 2400 2400 . 2050 175 100 1200 
Total protein 12 ‘- 6h 6h 56 ya 2 
Total fat 152 9 - 67 67 % ee 7 
Difference from Norm 
aig Sie ale ae pe ee ep 
Total fat = 29 = 273 =~ = 2005 = 2005 = 3.5 Lbh- 362 0.6 
ee ee a ee ee ee 
Protein 9% 96% - bs us n3 Uss los ins 
Fat ag Tek - 69% 69% MS 13S MS IMs 
10. Ration Period from 5/6 - 6/2, 19h0 15. Ration Period from 9/23 - 10/20, 
Daily Allowance in Grams Deily Allowance anes a. 


Bread 685.7 bent 428.6 —e4 la? 4 — pit = Bread oo 521.4 a 3214 37104 = 371eh = 22 15701 157.2 
= flour 514.3 °. 321.4 ° * = flour 391.1 2h1.1 182 e' 
Flour supplement 26.8 26.8 26.8 26.8 26.8 26.8 26.8 26.8 26.8 Flour supplement 26.8 26.8 2.8 2.8 ed 8 et Ee 4 
for southern Ger for southern Ger~ 
many many 
Naehrnittel 21.4 21.4 21.k 2.4 eh 21h 2h 392 3923 Naehraittel 21.4 21.4 2.4 2.4 21h Ah Ah 39.3 39.3 
Sugar 32.2 322 32.2 32.2 3222 32.2 3262 3202 3262 Sugar 32.2 3202 322 32023202 322 0s HAe2_ $202 32,2" 
Jan ak ak ask ad. ah 28.5 28.5 Ah 2b Jan Zeb = eh eh 2865 28S OL 
Artificial Honey = - - - - - 4.5 4.5 eS aS Artificial Honey - - - - - beS bhS beoS beS 
Meat - products 171.4 2.9 85.7 Th = Tle Teh Tle 35.7 35-7 Meat - products 171.4 i299 85.7 The The Teh Tek 35.7 35.7 
Fate - total °. 41.2 38.4 38.4 37-1 37.1 26.8 17.9 . Fats - total 105.5 56.3 38.5 38.5 37.9 ' bad 
of which butter Mee 20.5 20.5 20.5 26.0 26.0 20 26.8 17.9 of which butter 25.1 25-1 25el 25.1 2668 208 368 = 
butter or Margarine - 3be5 - - = = = bs butter or Margarine 9.7 40.7 - 31.8 = 3.08 3709-3769 26.8 9 -:7.9 
Margarine 2 a - u2- Us 1.1 ie a > - - 44 - -. e a = = 
Tard tp re ape eae es “x5 #ig os lard 55.8 feces Pa oS ee a 
Whole milk (Keel) - = - - - 250 250 500 750 Whole milk (Kgl) = - - - - 250 250 500150 
Cheese 8.9 8.9 8.9 8.9 8.9 8.9 6.9 89 689 Cheese 8.9 8.9 8.9 8.9 8.9 8.9 89 89 89 
or Quarg 17.9 17.9 129 17.9 1709 2709 ° 17-9 17-9 1709 Coffee Substitute 1.3 U3 14.3 W.3 = 1403 Use3 = Ube hed = 13 
Coffee substitute Use3 = Usie3 Ue =e Me = Ute Ue US Ue Cocoa mix powder = = > - - - 52a 202 202 Baz 
Cocoa mix powder = = i - - 2.2 22 22 -2.2 Eege 98 9.8 98 9.8 928 9.8 9.8 9.8 9.8 
Regs 22h 22h = 22s sh AK Roh A222 22a Hutritional Content of the Daily Consumption including Ration-free Foods 
a = i Ci E : 
Ration-free Foods Total Calories 4118 3365 2539 2296 = 2351 - = 
Nutritional Content of the Daily Consumption including Ration=free Foods ras saviein me ae ae “Ro ee Oe ee =. a i 
Total Calories 4168 3416 = 2610 23K7 = 2347 23h2 2091 170l 1795 Grams fat 7h == 7ohk G2 ase aw - 51.6 46.9 47.8 
Grams protein W132” eS 602 Sled «= Ged «6309 = S607 = 490 5709 . 
Grams fat 107-4 67h 50.7 Whe5 eS 52.5 Sieh 46.8 7.6 Total Calories = = - ns a = 1750 1400 2200 
Norm Grems protein = > s 38 
Total Calories = 2h00 205017 14,00 1200 Grams fat 152 99 - 67 - a 
Grams protein = ; “a - 1 6h 56 iS 41 38 Difference from 50 50 ur 
Grems fat 1s2 9 - 67 67 5 Dae Total Calories  ~-362 235 - =m - a. a a) 
Difference from Norm Grams protein 0.0 - 3.8 - - 4&2 - - 8.6 ~ 89 “20.5 
Total Calories -332 -18 ee eee | 292 = SAL. =, Ing 5 Grams fat ~bh.6 = 31.6 - <=-22.5 = - 15+ 3.2 0.8 
Grams protein 1.2 = 2.5 - = 29 - 29 1.9. Yet Ol a Total % of Norm 
Crams fat -kh.6 = 31.6 - = 22.5 = 22.5 - 3.5 lk - 3.2 0.6 Total Calories 928 Shh - 95% - - gg 1228 = lsog 
Total Calories 90% (95K of 69k: sla SOE Pat "ns. om ees * aha a 
Protein init 988 nr? mr? Meee Tt Mets ee Mee ee 
Pat ns 68% - Cf 6 WS 103% MW 10S : 
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20. pe i a 0 = 349, 191 i el tell 
ee 


Breed) 664.3 aa leae WO7.1 321k 371 rl wah 157.1 
3 flow 496.9 391.1 305.4 «= 2h... 278.5 9182.2" 917-9 
Flour Supplenent for 
Gersany 26.8 26.8 2.8 26.8 26.8 - 26.8 26.8 26.8 Your 
“ for Southern Gereahy (17.9 17-9 (17-9 1769: 17.9 17.9 17.9 
Meehraittel Gb. aks Ah Ab Ah Ah Ah M3 H.-S 
Mechrui tte) 2b Ab Ab Ab Ah Ah 39-3 
Sugar 62 eS ee. Seo - BS Se ee =n 
Sugar 02 12 2 2 2 Pe . 
Jan 25.0 25.0 25.0 25.0 25.0 32.2 32.2 25.0 25.0 ; o te = * 3 as - 
‘ : Jen 0 0 0 0 208 S22 e 
artificial Honey - < - eo - 4.5 aS oS eS or Sugar 1 16.1 16.1 1 = 16.2 16 1247-1 16.1 
Mest -products = -171-b = 12.9857 = Tels) «Teh = Tek Teh 3527 3547 artificial honey ‘% = 2 ie fd L.5 L.5 
Total fate 205.5 %.3 WW.3 38.5 2.9 37-9 37.9 26.8 17.9 ‘ i 6 6 «2 1 67 
of which butter 20.1 20:1 20.1 20.1 2.1 2.8 2.8 26.8 17.9 —o si Re aN li gE 2 = 
margarine 29.6 20.6 US 1.7 Ml Wl Wl - = Total fate”) 105.h = 5602 23823769 2608 = 1:7 
slaughter fats 55.8 15.6 6.7 6.7 6.7 ~ - - - of which butter 17.9 ried Ae — a 8 26.8 17.9 
" : Margarine 33.2 9 ° 20 0 al - - 
Whole milk (KG=1) - - o ae - 20° 250 SO 750 Slaughter fat 53.6 13k u5 °  bS 4.5 -_- “9 
Cheese 6.7 6.7 6.7 49 GD 6.7 667 66% 667 Whole milk (icgei)5) $ . = rs & 250 500 , 70 
Quarg : LS 4.5 4S LS bes LS beS les LoS Cheese 4.5 4.5 4S a 4.5 4.5 
Coffee substitute 14.3 1.3 lies Wed We} Wed Wed 1b3 13 Quarg 4.5 LS LS LS = 5 LS b.5 
Cocoa mix power = a ~. - -— 2.2 2.2 [2:4 $22 Coffee substitute 14.3 14.3 1h.3 pS ee? 14.3 1h.3 
Sgge 3.9 3.9 3.9 39 39 be oe eee Cocoa Mix Powder - - = a = 2.2 2.2 
Mutritional Value of the Daily Consumption Including Ration Free Foods ___ Regs ee ee ee ee 3.9 
ee ee ee, ee ee, Se Nutritional Value of the Daily Consumption. 
Grems protein 11.4 92.6 mid 2 61.8 72.3 13.8 %. \ I. Bations 
_ Gtans fat 106.8 66.8 D> WP. Sho 53 U6. 47.2 Total-calories be 7 pd = -~. ~ = 1 = ‘ 
Physiological Qrems-protein 3 3 7 = | joel ° 
Total. po ae 4500 3600 2100 "2050 «17590-00200 Qrame-fat 10h.2 64.2 48.7 42.7 7.0 L9.9 46.3 bb9 
om ” ss Seabrederie aro i “es me) we ON Se ah 
ae Ye oe , 2 a a. Oreme-fat 106.0 66.0 50.5 = Wh5 MBB 5.7 7.0 Teh 
‘Grams fat 5.2 33 at 13 B | Bb : ; 
qual Calories” 91h 96% 125% 1208 122% 1508 zy ee ee et: 
pregnant and lactating women, post-partum patients and special professions receive 
protein 99% 96% 93% 129 «Skog Ss « nike 2 
fat 708 67% 66x 98% 102% 93% 100% acelin ee Be ee yee WG A9 THP G ns 
. 35. Ration Period from 6.4. - 3.5.19u2 25. Ration Period from 30.6. = 27.7.19h1 
Daily Allowances in Orems . “es Eaaneiaren 


Breed?) 628.6 W572 Teh 28567 aTa.t? aay 2b2.9 17.2 128.2 tread 2) x E ) 
® flow fore Soke Byes Zak} 2763 Fyes$ abeea 128s “9603 = flow Ml tant ek ae) aa a 
Flour supplement 4 
Mechruittel .— 2b a.b 21.h 2b Zk 2b 2.4 28.6 39.3 for Southern Germany 17.9 17.9 17.9 17.9 17.9 17.9 17.9 
Sugar 32.2 32.2 32.2 322 32RD 3232.2 32.2 Meorreitter ). ay heheh heh ah 39.3 
Jen 25.0 25.0 25.0 25.0 25.0 32.2 32.2 25.0 25.0 Sugar : 
or Sugar 12:5 12.5 12.5 12.5 12.5 12.5247.lM. 12.5 12.5 ; MOS (BR 1 1SR MP jE AM 3242 
Jan 25.0 25.0 0 25.0 <0 k 
artificial honey “. - - - - 4.5 4.5 4.5 45 or Sugar 16.1 16.1, ie act = iE iegtas a 
Meat, products © «-W21eh = 8867 lin} «= 2B 5000) 5000 50.0 Ae 21.4 Artificial Honey ~ < * " A hes be5 
Total fats 82.2 83.8 32h 29.6 38h 37.9 37.9 26.8 17.9 Meat, ~products : * . 
of which bitter 17. 19 YN? Fo} 9-0 29-0 26.8 17.9 < o W29 Whe OST STL STL SPD 3567 
° . . * ° = = fats 105.h 2 . ° * 
Slaughter fat 37.9 2 gol S oes ae ee of hich Butter ze.) i 3 RR 3-9 2.8 11g 
29. 20. ei . co se 
Whole milk (kg= 1) - - - - - 0 250 S00 750 Slaughter Fat 53.6 13-4 is 1S te: - “ - - 
Cheese << oe < eee * eee © ee Se < oe * Whole Milk (kg -1) © . . > a ee 
querg is “is (ts. os “tis BS BS ES BS Cheese 7) 69 89 89 689 89 89 8.9 
Coffee substitute a? Us Re De we ws te Uns Quarg hs 6 rc oem © We oe bes 
Cocoa mix powler - - - . 3. 22782 “Oo Coffee Substitute 13 hed MK haa’ kas thad 33 
rege née Us US U6 U6: 11.6 1.6 1.6 11.8 Cocoa mix powder ra 4 > x — ee obs 
Potatoes 357.1 357-2 «= 357-1 «357-2 © 357.1 35% 357.1 357-1 357-2 Eges 1.7 meee cep  Miagt : ~ Siew « 11.7 
et ey 
: Nutritional Content : Nutritional Value of the Daily Consumption 
be 3061 =~ «2329s «sAgl2- 16352 = 2062 LTO 1576 1562 ; ceataaateds 3099 2352 1911-1629 
Total calories 
Orans fat QT Sch Meh 3543? 19.6 MBS MT 10.6 Gueprowis. 5.9 66h. hb. bok hb est, 
Orams protein 71.6 &.3 1.5 od 19h 3-8 15.0 ws.0 ES Orans-fat - 105.6 65.6 49.9 bhlB 5437.7 1&3 
which animal *! * S e 7 
oiesd carbohydrate 453.3 379-2 «= 319-7 = 275.2 9320.12) 335.3 271.5 2h3.7 2h. I1.Total-consuaption 
Total Available . ee = 7 a = 8 a WI ba aa = 
: é, . . 0 ol 'e 
Pr eee 2507 2178 1959 1958 Grans-fat 107.b = 670 51.7 5.9 you2 33 tae igo 
Grans fat 105.9 63.6 8.6 2.5 52.6 57.8 56.6 hy.o h7. 
Grams protein 89.9 The? 63.2 53.3 61-4 64s8 55.8 53.6 G2. 
of which anime. 33.6 27:8 2h. 21.2 22:4 4.26.3 26.3 30.8 39. 7 1-7 eee = 
Grams carbohydrate 533-5 5769 393-9 350-3 LI2.7—42G.2 350.9 313.6 310.8 


and lacta women, post~pastum patients and special professions receive 
Bite cholo milk, sick persons wp to 750 § whole milk. 
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10. Ration Period from 2/8 - 20/10 192 . oe 
Daily Allowances in Grams. : us “ALT bis 7.201943 


i A A a #3 Ri Sr RE Rm ee 2 8 
Naehrnitte? 21.4 21.4 21.4 21.b 21.4 22k 21.4 28.6 39.3 Nachraittel 21.4 21.4 2.4 21.4 21.4 21.4 Ab 28.6 39.3 
Sugar 2 “ORS -S32 32.2 382 “She — gee - sie Sugar 32.2 = 32023202 3Ae2_ 3202s 3ZLD_—s-3212_—s-32LD_—d32.2 
~- a oS 2 3. it ee SS ae ms ies ies 8S 83 Bh Bt See 
Artificial honey = = - - - ~ 5 bS LS bS Artificial homey | - - . ~ - b3- MS chek 
Meat - products 121.) 65.7 64.3 42.8 50.0 90.0 50.0 21.4 21.4 Meat, -products 135.7 100.0 78.6 50.0 Stel 572 STR 28.6 28.6 


Total fats 62.2 13.8 32-4 29.5 38k 37-9 37.9 26.8 «17.9 Total 
of which Butter 17-9 17.9 «179 «17922 DEB LTD ek oS -8 2.24 *. 22 22. a4 
Margarine §=§- 28.6 17.0 eS 06 KDE Oe Butter oe oe oe a: = oe 
Slaughter fat 35.7 8.9 - = - - - =< Margarine Ml 12.5 10.0 be. aa, Se) Ge - 
Whole milk (KG-1)>) - . - - - 250. 250 500-750 —— ) SP ae £ ee ————— 
Cheese eS eS SSeS eS SS eS eer: oe Rtn soe a ees sae 
Quars LS 4.5 Ls 4 4.5 bs = 4S eS us Cheese 4.5 4.5 LS 4.5 LS 4.5 4.5 4S 4.5 
Coffee substitute 11.2 11.2 12.2 12.2 2 2 We w2 ~ | —-7 aS MS hs RS AS AS AE Ets 
Pd a 3 . ‘. = 4 is 45. Coffee substitute 8.9 8.9 8.9 89 89 89 89 B89 = 
Eggs 5.9 9 «=e the “se “sip sO gg! “Hp. eae pee = F = a es See 
Potatoes 642.9 642.9 62.9 42.9 642.9 62 «GLAD GL2.9 612.9 = . 25 “ - > 8 ee ae ee 
eee % F 
Nutritional Content : Potatoes STL STL STL STL STL sk STL STlek STLb Stich 
total calories 3268 2536 219 18k2 2135 2272-1950 1785-1792 eS 3352 2615 291 1905 | 
Graas fat Pie Se BBS hOB MDL 19.3 pony Sh 60 Me BH “wad ba io 7S, 
smrotein O29 6S HBS ST AD WLS gtd Shu0 Grans protein SS Rh 6 ios ct oe ee 2 
ef which animal 28.0224 017.016.1172 21s1 2122566 3h) obthitaiPaadaes: wl a3 ih tee Gen N07 5903 
Grams carbohydrate 499.6 25.5 366.1 321.4 ol, 31.5 317-7 290.0 287.7 Gras carbohydrate Sl? 39-9 38076 Sues saa Ps at — 
Total Available 
Total calories 2622 2054 alg 2152 | 2506 | 2637 230" ann0 aap bt ae 
Grans fat 105.6 63.1 86 41.8 51.9 57.6 67 2702 pees ne es “he “Go ih, Ey He ES Oe, f 
" protein 92.5 Ld 65.8 56.4 64.0 67h oh 58.1 65.5 Crams protein Sok 7907 68.6 58.3 63.5 pb 58.9 57.5 et 
Taper eo a TN ee cf which animal 33eh 27-3 e320 22.2 - 2d 29.3 37.8 
Grams carbohydra‘ al ° Grams carbohydrate 566.7 490.9 430.3 393.4 437.2 Wass 376.0 347.6 359.8 
Notes: eye See Leese - = : 
2. ierwochensaetze . % 
3.) Pre; and lactating wonen, post-partum ttente | ad | special professions re- 3) and ting women, post-partum ents and special professions receive 500 ¢ 
57 Ration Period from 13/12, 19h3- 9/1, 19k : 50. Let Period from iinet = 27.60.1943 
Daily Allowances in Grams 
a ae oles, = err 
Workers 3 eal ed 
= eee Se 2 ee ee ee = Sapp saan 
oe Ue 5 BL 28 5.2 182. 2 el 382.1 9 i6T 
» flour 516.9 409.8 3308 259.8 297.2 297.2 Ue? 1h7.2 13666 Bread? = eS nl me wes ie ee 
Naehrnittel Ps > Oe > 2 Os) eco ae ee ae eS ee 
* 3.2. 302. Sat. 522. “Hee. He. 22:2 se2-3me mat 3202 «HR2_—=dHe2_-—=«d3NLD_—s 3D 322 ~—d3D_s322_— 32D 
Jan 25.0 25.0 2540-2540 2500 32023242 2540 2560 .0 0 322 32.2 25.0 25.0 
mg 12.5 12.5 125° 125 12.5 12.5072 12.5 12.5 —— a ss a oe a eee oe 
oo o>, ng ee ere an i ee ee ee are 
seers Wh GE Oe ee eS Meat, products Ade 8567 San eT 2D LZY HZ Ase 1D 
Total fat: BleO HSS BeBe W230? 397 2846 1907 Total 40.3 39.7 oT 2B 19.7 
—— ot 5 oe <r Ser es eee re or mic pyar it tT Ut. aud 26.3 26.3 28.6 19.7 © 
terefat . e . . ae: See o 
mar lS TB HZ Woh Dl he at tape a ee et OY ee, 
oil 2.2 2.2 2.2 2.2 eS = - Ses Slaughter fat 35.7 8.9 Se - - - - - 
Slaughter fat 3567 8.8 - - = =f Z : ‘ae 
Thole milk 3) (KG-1) - - - = pe 250 «250 | 900 750 Thole milk (kg* 1) - - ~ - - 2% 500 750 
£3 isis is a a “as a ee Cheese is“ as ee As eS As AS. Beas 
= ee en ae ey ee ee Qurg is fas? a5 ast ee as ts Sas 
r * a 9 Be meee 
Coffee substitute 8.9 8&9 89 8.9 89 89 . 89 89 & Coffee substitute a ae ee ee ee oe 
= 2 = y - é is 2.2 2.2 ° 22 22 Cocoa mix powier oo e = - - 2.2 2.2 2.2 2.2 
Begs Oe as et ee eae Rees ae SS HP Se ee eee 
Fotatens O) 5 95 8S SS ee a RO 
ional Content = Batritional Content 
i fot lialion 3208 «2583. «Sh ~=s«1B87G = 2082 -221T_~=—«89Ss«T3—«O 
Total 71 2295 2431 2155 1946 2025 Grams fat 96.0 56.6 42.7 356 43.9 49.5 ie i? 40.9 
Total calories 3513 «2778 239k 20 : ine 52.6 6106 bbbe® 1309 rans protein 8.0 67. $7.9 b7.9 Sle 56.7 b7.9 b6.8 56.4 
Grams fat SB9e DS NS ee et ol DS he 80 of which minal 72 2 18.6 165 15.6 19h 19h 23.6 32.3 
ok sertats Seek Bo oe +3 13.5 - 172k 17ek 22.8 30.0 Qrens carbchydrete S 432.8 372.6 228 35329 3672 302k 278.0 290.7 
Se Sak IDA es ed et ee ee Total calories ==» 367.2902. beg 52.3 *s7-7 968 As 
avatlab 2 22 &.8 hg. 3 7 D -O 47.7 
Total calories 3866 3096 2596 2360, 666 | 2195 4, 251) 2090 2 Ses sectell 96 110 «yt aD Se 
— soa = aH 7020 58.0 63.0 67.4 5967 STe2 66,8 of which animal 33.5 27.8 26.5 20.2 2.4 a 25.2 29.2379 
of which animal 1.6 25.8 22.5 18.2 19.3 23.2 21,2 —2t-& 35.9 Grems carbohydrate 559.0 462.8 422.3 275.9 418.8 432.) Mab 339.5 351.7 
Grane carbohydrate 660-9 S2ic7— 17.5 17.8656 _—_LT9A6 _410.6 385.6. 398-7 . 
* 3} grent and lactating women, post-partum patients and special professions receive 500g 
+ oa tend lactating monen, post-partun patients and special professions receive as ilk, sick parsons up to 750g whola ailk. 


m———_500_z whole milk, sick persons up to 750 _g whole milk 


appendix C-4 


38. Ration Ported fron 20/ ail 19us 59 sar arete e = 5-3-19kls 


9 201 
g 6 14 722 136.6 
Naehrnittel 21h 21k ata ‘22.4 21h 21.4 21.4 26.6 39.3 


Nechruittel Mek Mey Ash Aceh Ash Ah 28.6 3909 
aoe Le es a 32.2 32.2 32.2 a = sa {ee tea io See et vie Cee ee 
Jan 25.0 25.0 ‘25.0 25.0 25.0 32.2 32.2 25.0 25.0 i 

Sugar a fs Ne i a Si : “5 12. Jom 25.0 2.0 25.0. 25.0 32.2 32:2 25.0 25.0 
= ee es es: es a or Sugar us mS MS MS aS Ue eoae 
artificial Honey - - - - - “a ke ‘ 

- . a : wit ee Seas Artificial Honey - - - - - LoS heS eS aS 
Meat, ~ products * 3 6 a a * 
a, Z nop: mi _ Meat products 19063 e632 MoS SLAB 2 - 1269 Med. bad 
Total fats 7909 Web 3.2 27.3 ol 3907) 3907 2866 19.7 5) 
of which butter x 17. 1. 17. 256 26. 26.3 28.6 19. Total fate 79! he 0.1 273 Hel = 396 T 3907 = 28 DT 
= a. me mo. Ew 3a wb oh ee af which butter, = Deh skh ea 
oil 2.2 a 2.2 2.2 LS - - + - * Butter fat a. = at cane -# - io at 5 4&5 
slaughter fat 35.7 6. - - - - o - o 7%) 202 rd 22 be iz - Ps = 
Whole milk (KG-l) = a7 = “s - '25 25% Soo 750 Sager fat 40.20 (13.3 LS 2 i a oie - 
Cheese WS eS eS SSS SSS Whole milk 3) (ged) = . we - - 20 250 S00 150 
Quarg BS ks Es as A Ss SS Cheese WS eS WS SSS SSS 
Coffee substitute 8.9 8.9 8.9 8.9 = 8.9 8.9 89 89 = Quarg AS eS hd S beS WS eS eS eS 
Cocoa mix powder é Z is ‘- “ 2.2 202 202 202 Coffee Substitate 8.9 8.9 8.9 8.9 8.9 89 89 89 = 
Begs es o * . an - a re = Cocoa mix powder - - - - - 22 2.2 22: 22 
Potatoes 500 500 500 S00 = 500 500 = 00 «S00. 500 Feces 369 3.9 3.9 RF 39 - 38° 03F 39-58 
Nutritional Content Potatoes _6) 500 500 % a 500_ 500-500 S00, 
Total ae 3291 2555 —s272_~—S«s«BL9—««2053.-s290_-: 19221 ” total Calories 3302-2567 = 218318602064 1729 
Crams fat 93.1 5.7" [28 gee? “kee MBL. 1Tch 6% 3907 Grens fat Que3 Sue ii.0 32 2b “YE fter “8 ‘Bg 0 
Grams 62.9 67.6 585 68 sl Shiels 609 bite? Sued "protein 83.2 67.9 = 58.8 7oL  Slelt Sh6 
of which 2602; WF  22766.. sh 4 =-.17.0- 17h = 21.6 30.2 of which animal 25 2.0 1768 137 Ue? 1766 1706 a 30-4 
Grams carbohydrate $07.8 133.1 361.2 32947. 335-2 37004 «312.9 27746 29242 Grams carbohydrate 507-7 = 433.0 9 38141 32966) 35501 3700 31269 27705 2202 
Total calories 36h 287k 2138 22h «2563-2280 20K? 229 weal Cclerien” (5655805 hem chgs 089 2006 tor 
ia ; 
Grams fat 3 161.9 47.0 19.7 9 5206 5505 79 16.5 5 Orems Fat 105.5 63.1 48.2 40.9 50.8 56.9 55.8 i.e 
Qrams protein 9265 16.9 67.9 6765 5505 6004 56.0 5305 63-1 | " Protein 92.8 71.2 67.8 5508 60.7 6u.l 564 5308 630h 
of which animal Ss: saeeT. fade c10e3 BOR 2G 3k aN TNT of which animal ~ 8 270 2367 = 19k 2005 234 230 2705 «9500 
Grams carbohydrate 560.3 48.2 430.9 337-2 20.1 U3hel 375.1 339.1 353-2 Grams carbohydrate 22 = BLO) 30,8 = 377-1. 420.0 et wea 389.0 353-2 
SC Or 
1) 2,4,7, See Vierwochensaetze, ; Motes: 1,2,4 and Hi} See 
3) pregnant and lactating women, post-partum patients and special professions receive 3) Pregnant and lactating women, post-partum patients and special profes- 
500 g whole milk, sick persons up to 750 g whole milk. sions receive whole milk 
60-Ration P from 6.3. - 2.h.19bh 4. — Period .- 
ody 4 from an 304.1944. 


Bread 
> flour 
Meshraittel co: a se es Machrai ttel eb oh = eh eh Ahh (28.6 3903 
Sugar $e. (We 82 Bie ee H3he 3.2 Pa Re Sugar : 322 322 2B HB 3B 5B SRD HAD UAE 
oer es Ss G2 Be Ge Bh 23 2 we Bs 2S 8S 2S GS ibe 2s Bs 
Artificial honey - - oe - - WS eS eS eS artificial honey ¢ - - - - heS eS eS eS 
Meat ~ products Wish” 05.7 Ged 3567 2 MYR We Wed eahoereoeaete Web 8567 Ge 3ST DDD hed 
Tai, "Sa St Bf Bt Bt Rl Rie Br Waist «688 OR OT Bd RS Rt mt Bt By 
Butter fat hed = 2 hel he at Pe hes Butterfat 5) CS 2 ea Sy 2 7 hS bs 
a, ee po et eS Se Ge geo ees 
Slaughter Wek WS beS be eS - - ~ Slaughter fat 3B 1.2 2.3 2.3 2.3 - hee! 
Whole Milk (kg-l) 3) = - ~ = = 250, * 280, $00. 150 Whole milk (kg =1) 3) = - a - 20 20 0 19 
Cheese es beS eS eS eS hit hate 1 Cheese 5S LS h.5 bS SS SS 
Quarg 45 ed ecm ee oe iS be Quarg 45 hS 4.5 MS eS SSeS oS 
Coffee Substitute 8.9 8.9 6.9 8.9 89. 89 6.9 89 = Coffee substitute 8.9 8.9 8.9 8.9 8.9 8.9 89 69 = 
Cocos mix power - - er - 22 © 22 22 M8 Cocoa mix power 7) 9 = - - - - 22 22 22 22 


yootena a. 
of which animal © 26,2 20.8 «17,7 «13.6 Ue? :16.5 18.5 22,9 3103. SS ae 


Total calories 3692 2917 2518 = 2290 2h6T 2593 e~ 
Total Available Grams fat 107.4 65.0 hs a : - 
Total calories 3686 wy 15h 2285 2h 62 2587 2302 2078 216 Grams protein 85.8 = 71h a3 2 269 a2 "E3 “Bs a: 
Os oS oS ea seen eee 29 A D9 WS mk kt MT 9 MD 
3 a ts recei 
ef which animsl «32.5 26.8 23,6 19,3 -20,5 2he3 23 285 51.9 Matson 9061 Calorion, 1-6 ¢ Pate A7.3 ¢ Protets} of which 17.3 ¢ exinal. 
: Total available 2371 Calories, 48.9 ¢ Fat, 56.1 ¢ Protein, of which 24.6 g animal. 
St tse. 
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63. Ration Period from 29.5+-25.6019luk 
. Daily allowances in grams ; 


formal 


ido! 


Bread 689.5 Li6ek 36h 39604 285.7 196.2 282.2 
\ ~ Breet 2) tik bob 2) 356.4 285.7 182.1 °2 bt. 
is ee ae} eo pos m1 yea wy = flour Se3 fos Sat Bon dre 287.2 2he2 Ure? 136.6 
Beshrutttel Mb Mh j%@Ab Mh Wh %*Ab Wh 26.6 39.3 a a ee ee ce = a 
Sugar 322 322 3202 522 322 32k 32.2 9 32,2 a es ae re a ae = 6 a 

0 0 25.0 322322 2540-250 

Jen 25.0 25.0 25.0 32.2 32.2 2.0 25.0 

| as 35.0 35.0 85.0 BP BSE Be BO BD or Sugar bs is as 12.5 12.5 12.5ve7elM 12.5 12.5 
| 85.7 

15.6 

2.9 
: 8.9 

262 

8.1 

b5 

4.5 

4.5 


Total calories 332 258 207%, 1729 protein Tel 
rane fat 934 Shed 3303 M9 AT-2 bch AL beh of witch mim 77-6 ahs Gash ui 68S Bs Se gs 
rane protein Tob Goh 43.7 W788 52.2 5.6 5.2 53-4 Total Available i ee FO 
Of which amimal 26.9 2b 16.3 2k.2 15h =e «6s «ded Deo Total Calories 2u55 2582 «2297 «207k hh 
Total available Grams fat ; eo 6263 eh = W200 S167 = ST ed 5602 5 i703 
Total calories 3m 2899 2292 «©2073 - protein 8 1.8 52.2 61.2 904 reset 
Grens fat 506.6 62,3 47.6 WO 50.355 eh BUS | B72 of which animal 3309 25 Bd 20.9 2b.7 2 St 37.33 
Grams protein 86.0 51.7 62.6 52h 57-2 61h She? 54.0 02 The Hon Self Suppliers receive as an average 
of which animal 33-7 39-27 24.2 WF = AAeZ Ae = Ae 290 3TH Ration Calories, Calories, 33.5°6 6 "vat, 47.6 g Protein, of which 17.4 g animal, 
: Total available 2357 Calories, 47.6 g Fat, 56.3 ¢ Protein, of which 22.9 g animal. 
Non-Self Suppliers receive as an average: 


Calories, 370 48.2 Protein, of which 17.5 animal. 
2955 Calories’ Kees Pet. 56-3 6 froman’ of wedee 260 ania, 


Motes seq Vierwochensactze. 


Bread!) 689.5 Sub. W636 396.42) 396.4 285.7 196.2 182.2 
=flour 516.9 409.8 334.8 259.8 297.2 297.2 21L.2 UT.2 136.6 
ch Nachraittel 2h 2b heh 24 ehh Ah DU 286 39.3 
Bs ea Sugar eee ee eee ee <a Se ee ee 
2540 Bo 3 a ; 
R 25.0 25.0 25.0 25.0 25.0 32.2 32.2 25.0 25.0 
i eine aed 25 125 IRS 125 1S ARENT RS 1265 a er oe me oe 
Artificial honey - = « oe - 4.5 " es 4S eS artificial Boney 3 & = . . Les ee ae 
Meetproteste =. Ach eT Ghd He? MD Nt ed UD Mest, prodecte 2b 85.7 G3 3ST WMD Deed 
Wee 83 4 BF Bf St BI RIBS BJ ase | me us ke m2 wa ws me Bs 
Margarine hel 12.5 10.0 2 2 8.9 8.9 es ed of which butter 22.4 22.4 22.4 22.4 31.2 31. 31. 6 19.7 
42 k) 202 24> 22 Is - a Pr ioe - 4 26.8 4.3 0.8 8.9 8.9 8.9 08s es = 
Slaughter fat 3507 8.9 = eo - - - - - Slaughter fat 34.6 6.9 - - - - - - - 
Whole milk 3) = - P= = Pa 250 250 S00 750 Whole milk3) - - - - ~ 250 250 +0 750 
pees aS” 8S OB: it ad SS Ee tl Cheese AS 5 bS- bS bS bS bS beS beS 
Quarg hs 4S 4S bs eS hS bS bhS ke Quarg 4.5 LS 4.5 4.5 4S 4S 4S LS &S 
Ceftes Substitute 8:9 89 89 89 89 (89 8.9 B89 Coffee substitute 8.9 8.9 8.9 8.9 8.9 8.9 868.9 89m 
Cocoa mix power 5) - or é = o 2e2 202 Dek Da Cocoa mix powder) - - - - - 2 aie 22 3.2 Bi 
Rage nn eS 79 19 729 8.9 Eggs ee ts = = = rs . ae 
——Retatewe_6)__500__$00 $0500.00 _S00__so0_s0_so)_ Potatoes®) s00__ 0000500500500 500 
Nutritional Content 
Rations 
Total Calories 3329 2589 2205 1990 2006 2221 1943 173k 1809 Ration 
Grams fat 95.3 5600 203 35-2 35 b9.3 LBS 16 0.8 Total Calories 3395 2656 2273 2058 2152 2290 2012 1801 1876 
Grens protein Tol 62.2 53h ok ols 5le9 hSek Sel 5343 Grams fat 95. 55. A. 3b.3 2.5 L8.7 «7.9.8 0.0 
of which animal %6 Ql 180 13.9 15.0 18.9 18.9 2303 31.7 Grams protein 16.0 62.2 53.4 7 eee 51.9 45.4 b5.1 53.3 
Total Available de er ety on ee ak of which animal 26.5 21.1 18.0 13.9 15.0 18.9 18.9 23.3 31.7 
Grams fat 106. 42.2 51.9 5705 56.6 48.9 7.6 Total abl 
©. jecteta tea ois Gok Sek 567) G2 Ses 53,9 62 Total calories 37W8—«297h_~=«2S7S_—««BUT_—«2523~«=«63S.—«2370—aMS 2223 
ef which nimi 3209 2k «239 = 1906 = 2008 = eT =e 28.9 3703 Grams fat 106.4 63.3 28.6 b1.3 50.9 56.9 5.0 46.1 16.8 
TT _.,0 > Crams protein 85.7 1.5 62.4 52.1 . %.7 61.2. Su.5 53.9 62.1 
ee OOS? see Vierwochensastsee 0 of which animal 32.8 27.1 23.9 19.6 20.8 24.7 = 24e7 28.9 37.3 
SF asc ee 
supplies receive as an average: 
tie aces Sh5O Gaoriss: 19:0 § fets WZ: } tein of which 25:t spinal: 
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6. Ration Period fron 21/8 - 17/9, 194k 
Daily Allowances in Grams 


ele 


ws ee as ce 


Bread 
. b 36. rr 102.) = ther 
“= flour 516.9 09.8  33ke8 259.8 297.2 297. 2 dhe it 136.6 
: ; Nachruittel 
Kashrnittel Qdel Qdoly, - Qlek 20ek kek  2leh 2h 28.6..39.3 
Sugar 322° 32c2 S202 3202 RZ «BAD AZ: 3202 ZW ra ete 
‘ 0 3h.0 
2 : 25.0 2520 25203223242 25.0 25.0 oe, 
ae aS ig ee Bo 2  Bibaz 12:5 12.5 — 13-247 ole 
, g Artificial honey — F r= a = LS wr se-e 
Artificial Honey - - - ~ - 4S bu5S US be 
Meat - products = 121. 8567 tn 3507 = 4292020 Use3-. Ud 
Meat - product 121.4 85.7 64.3 35-7 2. 42.9 L2.9 3 Ib. oo het nannies tei ao eae 
“Total £. G0 5.5 e233 WO Wed Me) 2806 197 of which But} 19 1769 27:9 17.9 2.8 2.8 %B el Be? 
of which butter we a] 17.9 17.9 26.8 26.8 26.8 28.6 19.7 comme, tS U3 m8 898 to. oon sa ) 
26. 14.3 11.8 9 8.9 34 Deb = §** 30. = ts ei 
eke 2 34.8 8.9 - - - - “4/27 ° meat fat 8 89. be SS LS oS bS bed 
Meat fat LS 4.5 LS 5 eS - - <7 = ae : PPO oe | 
Whole milk 3) ~ - - - = SD 290 50 (7S Ea é 4 
F Cheese ~ 4.5 45 4.5 4.5 45 LoS 45 LS eed y 
Cheese us 4.5 LS 4.5 LS 4S eS be5S LS Sage sal i a RO ae: i 
Quarg : L.5 u.5 4S 4.5 4.5 4S U5 beS eS : 3 a .: : . 
: : Coffee Substitute 8.9 8.9 8:9 689 8.9 89 89 89 = 
Coffee substitute 8.9 8.9 8.9 8.9 «89 89 89 89 = = 
Ezgs 1.9 7.9 7.9 7.9 7.9 19 TH = Te -'09 s 7 "a i 
Potatoes 6) S00 S0DiCSMHNC‘*CSS 
LL Nutritional Vontent 
Rations : 
apa) corent Total Calories 3301-2583 2187_—«1862_—«206B_—sAGTsCagag «1707 «1782 
Rations ee FS ee = 2S 3 Ee ee 
rans fat He ee hy ths 3.0 9.6 7h8,8 nes 7 of which eninal © 2540195 16-h 1233 T_T 6 30.0 
* protein 76.0 62.2 Be Mek 5165 LSD P5340 a 
of stieh mained 9 55 Dey UO, Yh A BB ED ae toe + ag ee MB BR oe ee 2 | 
‘otal Availab _ .™ protein BL.2 69.9 60.8 5 20 e2 5205 5169 
Total Calories 3679 2905 2506 2168 2455 2581 2226 a Pi ‘ of thigh afitnal ne eee on 64 ae - . ae s =< 
ei, et oh El Bf Ba as Be Be Bs Sn ties etm area 
ie “alia cenoeh 32.8 27.1 23.9 19:6 20.7 2466 24.6 28.9 37.5 - Ration 1975 Calories, 38.9 g Fat, L5.7 Protein, of which animal 15.7- 


Total Available © 2265 Calories, 8.2 g Fat, 5&3 g Protein, of which animal Zeke 


es receive as an average: 
Ration: 2032 Calories, 40.4. g Fat, 47.3 g Protein, of which animal 17.3. Notes: See Vierwachensastee. 
Total Available 2346 Calories, &7.7 g Fat, 55.9 g Protein, of which animal 23.0. 


68. Ration Period from 16.10. = 12.12.19ls : ; 69 Ration Period from 13.11 - 10.12. 19hk 
Daily Allowances in Grams . Grams 


Bread }) 646.5 $1769 bb6.4 317.9 396-4 396.4 285.7 182.1 167.9 Bread 646.5 S179 bbe 327-9 396-4 396.4 285.7 162.1 167-9 
® flour _ WbL.9 3958-4 334.8 «= 238. 297.2 297.2 2.2) 36.6 125,9 -flour | L8h.9 358.4 334.8 238.4 297.2 297.2 21h.2 136.6 125.9 
Mechrnittel = 8 = 21.40 eh 22 Nh A 2806 393 Haehrmittel 19.6 1%6 19.6 19.6 19.6 19.6 19.6 258 3765 
Sugar 31.2 2.8 9.0 EB he Re Sugar + 321.2 3a a2 BS nS 2 3.2 2s aS 
Jon 26.8 26.8 26.8 26.8 340 3h.0 34.0 26.8 26.8 Jan 26.8 26.8 26.8 26.8 26.8 26.8 34.0 26.8 26.8 
or Sugar 13.4 13.4 Vb 13-4 = -13.K247.1 Me a, Wa Dae or Sugar 13.b Web Web Web Leb AMAT Gls 
Artificial Homey  - - - - - a is us 4S Artificial honey -- - - - beS eS eS SoS 
Meat -products 121.4 85.7* 64.3 35.7 42.9 42.9 2.9 Uked =14.3 Meat - products 121.4 85.7 Ghe3 35.7 42.9 42.9 42.9 Used sed 
Total Fats 6h.0 45.6 3h.2 31.3 OL OL 0.1 28.6 19.7 Total fate 84.0 45.6 302 2-3 40.1 40.1 40.2 28.6 19-7 
ef which Butter 1344 13-4 13-b 913 2203 22 22.3 19.6 15.2 of which Butter 1.4 13k 13.4 13. 22.3 2263 2203. «19.6 1542 
26.8 14.3 11.8 8.9 8.9 8.9 8.9 - - Margarine 26.8 Us.3 1.6 8.9 8.9 8.9 689 - - 
Slaughte fet 0.4 ko - - - - - - ee Slaughter fat 30.4 Leb - - - = > - 
Meat fat 8.9 8.9 4.5 4.5 4.5 4.5 4.5 4.5 5 Meat fat 2) 8.9 8.9 LS 4S u.5 aS OES hee. | 
k) Meat and fat 4.5 4s Ls 4.5 us Lis Ls 4.5 = Meat and fateh) 4.5 WeS eS be Led AS beS be - 
Whole Milk 3) - - - = Se +S 250° 500750 Whole Milk 3) - - - - - 250 250 500 750 
Cheese 4.5 4.5 4.5 4.5 . _ = Chee: 2.2 Pe ee ee 2.2 2. Be Bien 2k 
bes “s 5 - , : é A bs Ms 8-9 Meat instead of cheese 8.9 8.9 89 689 6.9 8.9 89 89 89 
Quarg . a * a r : hs Le a 
a A cai Sh Ssh Pat sh Sh P : rs : Quarg 4.5 LS beS beS 4.5 45 beS ~ bS beS 
fee Substi e « * - 
: Coffee substitute 8.9 Sh Soh Sok 5.4 Sh Seah Sob - 
Ress : _ = = _ = — = Ras Eggs 3.9 BIA 39 ABD UHI —<BsD___35D. oT BoP 
Potatoes “28.6 28.6 6 8.6 8. 8.6 28. 8 28.6 Potatoes 428.6 1428.6 128.6 428.6 428.6 1428.6 426.6 428.6 426.6 
Nutritional Content 
Total Galeries 3122 ahah 2172s? (“GssC8SD—ssHOSs«d? dotal« 1612 1706 
Total calories 2435 2128 17 202: 2120 «1861 1 
Orens fat 89.9 50.8 38.3 30.9 39. «Sh Ub.7 376k = 38.0 Grams fat sary 52.3 39.8 320k 1-9 47.0 46.2 38.8 0b 
protein 72.0 $90 51.8 hO1 45.9 498 13.5 heb hg.2 "protein 72.8 59.8 52.6 h0O9° 6.8 50.7 bhe3 b3.2 50. 
— 26.2 20.7 17.6 13.5 Wy6 18.5 18.5 22.9 30.0 of which animal 27.1 21.7 18.6 Use 15.5 19k 19.4 23.8 30-9 
Total Calories 375 27k2 2h19 2010 92388 = 279 2208  19k5 2029 Total stioriae 3486 2753 2h30 «2021 «239k = 2hB5., 2219 1956 20h3 
Ci 
Orens Fat 101.1 59.0 4s.5 3 9 G. B= S307 52.8 Ub.? 45.7 Grams fat, 102.6 60.5 7.0 39 49.3 $502 5e3 L6.1 b7-2 
Ps Fen 81.7 bd 60.8 55.2 59.1 52.6 51.2 58.0 " protein 82.5 69.1 61.6 19.6 56-1 60.0 53sh 52.0 58.9 
lle Fone gs 32.5 7 23.5 19.20 20.4 2h. 24.3. 28.5 35.6 of which animal 33k 27.7 2heS 20.1 21.3 2562 2502 292: 3605 
Ration: 186) Calories, 36. 6 Fat, lk.3 g Protein, of which animal 16.5 _ feesa owe aeh Colorice “30.3 @ Fate LS 3 g Protein, of which 17.7 aan 
? > ? . . ories i. al . °: . an. 
Total Available 2159 Calories, 43.8 ¢ Fat, 53,7 ¢ Protein, of which aninal 22.3. Total Available 217 Caloris, LSth g Fat, Sue? g Protein, of which 2° aninal 
st te - 
ha ae edi a SS EE eA ne TONES I ES IRN SSS 8 


Notes: See Vierwochensaetze 
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70, Ration Period from 11.12.19bh = 701.1915 
Daily Allowances in Grams 


8.9 8 
fat = Wok hel - - - - - - 
Meat fat 2) 8.9 8.9 45 ke5 4.5 eS oS ed 
Meat and fats i) heS hed 4.5 4.5 45 eS =e aed 
Whole Milk 3) - - - - - 250 250 S00 
Cheese 4.5 heS LS LS 45 UeS eS ed 
Quarg LS 4.5 4S 45 45 beS eS aed 
Coffee Substitute 8.9 Sek Sok Sek Seok Se Soh = Sot 
Potatoes 5) 428.6 42866 42606 4286 4286 4280 4286 42806 
Nutritional Content . 

Rations 
Total calories 3239s ld 23h = 1738 = 203k 2131 «41867 +1618 1710 
Grams fat Pi 526! W000 3206 ed L762 beh = 39201006 

* protein 7306 06H =e = eT TS USel 4369 5009 
of which animal 2709 «= sek «S903 0S S62 16 20.2 20.2 319 
Total Available 
Total calories 3u92 2759” 2027 2k 2496 2225 2017 
Grams fat 102.8 6067 72 3906 = U9 550 SleS = 43 LT ols 

"protein 83.3 6909 62-4 SOc 5608 60.7 502 5207 = 5907 
of which animal Bhe2 28oh «=« 252 0 2D 26.0 2600 30.2 37.5 


The Non Self Suppliers receive as an average: 
Ration 1854 calories, 38.3 g Fat, 45.3 g Protein, of which 18.5 g animal. 
Total available 2183 Calories, l5.7 g¢ Fat, 55.3 g Protein, of which 24.3 g animal. 
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Tle Ration Period from 8.1. = be219L5 
Daily Allowances in Grams 


Normal | Adoles- 


Bread 616.5 09 = Wie 31709 3% oh 
= flour 484.9 se 33he8 238. 29702 2W7e2 Bho? 136. e 
Naehrnittel 196 1966 19d 19 1906 19.6 19.6 268 3765 
Sugar Bhe2 3182 Bhe2 4 BLe2 90 122 B12 3262 3102 302° 
; J 
Jan 2608 2608 208 2608 26.8 26.8 3400 2608 2508 
or Suga 130k Web Web Wek Wek 13-4 13-hZe7elM 13.4 130k 
Artificial honey - - - - 4.5 eS bed eS aed 
Meat - products 121) 85.7 Sed = 3507 =D 4209 = 209 = hed = se 
Total fats 8.0 506 = he?) Bek 0 10.3 W003 28.6 1967 
of which Butter 13h = 130k «= 130k GH 2203 22.3 22.3 «19.6 15.2 
re ae «i es a= a: 
Meat fat 2) 8-9 89S SSS eS SS 
Meat and fats 4) 4.5 4.5 4S 4.5 4.5 b5 bhS bheS = 
Whole Milk 3) - - - - - 250 250 SOO 750 
Cheese 45 4.5 4.5 4.5 4.5 bo5S eS SS 
Quarg 4.5 4.5 4.5 4.5 4.5 LS  bo5S beS be 
Coffee Substitute 8.9 Soh Soh Soh Sol Sh Seb Sek = 
8 6) 
Potatoes 5) 428.6 428.6 428.6 426.6 428.6 128.6 428.6 126.6 128.6 
Nutritional Content 
Rations 
Total Calories Bla = 23s 2NHSC“‘éiéad‘TN—C“(iéiékOD 209 95 1689 
Grams fat 906 513 38.9 31.6 0.2 46.2 Sel 3723 3809 
Grams 72.0 58.9 51.7 40. 16.0 4909 4305 203 
of which animal 2603 2.8 17.7 136 U7 18.6 18.6 2209 30.2 
Total Available 
Total Calories 3h77— ss 27kk BO ae 27k . 2208 1939 2026 
Grams fat 101 5905 bbl 38.6 5 She 5305 bhe6 45.7 
Grams protein 81.7 68.2 60.7 18.8 55.3 592 52.6 Sled 58.0 
of which animal 326  2%8 2.6 19:3 20.5 Abe he 26.5 358 


The Non Self Suppliers Lewy a@s an average: 


Ration 


Calories, 37.2 g Fat, 43.7 g Protein, of which 16,1 g aniaal. 


Total available 2156 Calories, lk.3 g Fat, 52.6 Protein, of which 23.3 g animal. 


72. Ration Feriod from 5.2. - 8.3. 1945 
Daily Allowances in Grams 


Bread 574.7 160.4 396.9 262.6 352-b 253.9 161.9 149.3 
=flour 431.2 345.3 297.6 = 211.9 9 26 +4 190.4 121.8 112.0 
Naehrmittel 17-4 17-4 17.4 17-4 17k 17k =: 239 3323 
Sugar 27.8 27.8 27.8 27.8 27.8 27.8 27.8 27.8 27.8 
Jan 23.9 23.9 23.9 23.9 30.2 30.2 30.2 23.9 23.9 
or Sugar 12.0 12.0 12.0 120 .95.1 15.1 15.1 12.0 12.0 
4rtificial Honey - - - - - - 4.0 =O) 4.0 
Meat - products 107.9 76.1 $7.1 31.7 3.2 38.2 3.2 22.7: 12.7 
Total fats 80.8 46.8 35.5 32.9 0.8 40.8 40.8 30-4 19.0 
°f which butter 1.9 1.9 11.9 1.9 19.8 19.8 19.8 17.4 13.9 
margarine 19.8 6.8 6.6 4.6 4.0 4.0 4.00 - 
Slaughter fat 31.0 8.0 4.0 4.0 4.0 4.0 4.0 <- - 
meat fat 10.2 10.2 5.1 5.1 5.1 5.1 S Lin .. Sok E Sek 
meat, fats 19 1.9 19 19 1.9 19 79°19 “= 
Whole milk 223 223. =. «223-5 667 
Cheese 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
Quarg L.0 4.0 4.0 4.0 = 4.0 4.0 b0 bO 
Coffee substitute 7-2 4.0 4.0 ko 0 4.o =O 
Potatoes - - - - - - - = = 
Eggs = - a € rn ~ x rs a3 


Notes see Vierwoc 


Ration Period from 8.3. - 8-4. 1945 
Daily Allowances in Grams 


13. 


Bread= Su2.9 428.6 365.1 250.8 320.5 320.6 238.2 146.0 149.3 
flour 407.2 321.5 = 273.8 += 88.1 240.5 2h0.5 178.7 109.5 112.0 
Naehrmittel 8.7 8.7 8.7 8.7 8.7 8.7 8.7 17.4 26.1 
Sugar 27.8 27.8 27.8 27.8 27.8 27.8 27.8 27.8 27.8 
onion BS BS BS Te a ee Be 
Artificial Honey > - - - - - 4.0 4.0 4.0 
Meat, - products 107.9 76.1 $7.1 31.7 38.2 38,2 38.244 22.7. 12.7 
Total fats Wt 2336.6: GS-2 25.0-S4T ST Def iol 13-4 
Whole milk 223 2230-2235. 667 

Cheese 4.0 4.0 4.0 4.0 4.0 4.0 4.90 4.0 4.0 
Quarg 4.0 4.0 4.0 4.0 4.0 4.0 4.0 bo b.0 
Coffee Substitute 4.0 4.0 4.0 4.0 4.0 4.0. 4.0 4.0 b.0 


1) The 72nd and 73rd ration periods together were extended to cover 9 weeks, instead 
weeks 


of the normal 6 
above. 


Correction for this extension has been made in the figures 


1) Figures are based on lists prepared by officials of the Reich Ministry for Food 


and Agriculture at Walburg, Hessen, on 2 July 1945. 


Frequently during the last few periods foods alternate to those originally 


announced 


were issued, e.g. meat in lieu of fat, cheese or Naehrmittel. 


This substitution of 


1) The 72nd and 73rd ration periods together were ‘extended to cover 9 weeks, instead of 
| the normal 8 weeks. Correction for this extension has been made in the figures above. 


1) Figures are based on the publication of the Reich Ministry for Food and Agriculture: 


“Lebensai tte: auf Kartengrundlage in der 72. vom 5.2. bis 
4.3. 195 lt. Erlass des RUC Bul. vom 20.12.bh - II Bl - 72." 
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COMPILATION OF NUTRITIONAL VALUES 


EXPLANATION OF TABLES 


This compilation of nutritional values applies to foods of the customary type and quality of pre- 
war days (1939). It comprises three parts, namely the values for foods at the consumer level, foods at 
the wholesale level and the values of pure substances. ° 

Part I shows the content of foods, as far as nutritive value is concerned, with occasional con- 
siderations as to the waste which exists in foods at the consumer level. These values apply to foods in 
such state and form as the consumer has at his disposal to fill his needs. The values contained in this 
part are therefore based on calculations relating to foods in the form in which they reach the kitchen 
of the consumer from the retailer or market place. 


Part III contains the pure substance values of the raw product values contained in Part I and II. 
These are values given for each hundred grams of edible substance free of waste and loss. From these 
pure substance values the values for raw products contained in Part I and II have been calculated in 
such a way that the waste quotas (Table I) or the loss quotas (Table II) were always deducted from 
the pure substance values. The pure substance values were included primarily for use in scientific re- 
search. The practical significance of the pure substance values is confined to calculations on merchan- 
dise free of waste. 


In order to calculate the calorie values of the individual nutritive substances, the following values 
were used: 


1 gram protein = 4,1 cal. 1 gram lemon (fruit) acid == 3.4 cal. 
1 gram fat = 9.3 cal. 1 gram other organic acid = 4.1 cal. 
1 gram carbohydrates = 4.1 cal. 1 gram extract taken from beer = 4.1 cal. 


1 gram extract taken from wine = 3.4 cal. 


The content of alcohol has not been considered in the calculation of the calorie values, as accord- 
ing to an authoritative statement of the Kaiser Wilhelm Institute for Work Physiology in Dortmund, 
alcohol is no energy producer in respect to muscle work and it plays only a small part in metabolism 
in a state of rest. 

__ The book by Koenig must still be considered as a maim source for the analysis smoploged, since more 
up to date analyses can only be made on a limited scale. These were chiefly contributed by the nutri- 
tion physiology and chemical department of the Reich Health Office. 

The values of the individual foodstuffs are taken in part in the form as given in the above men- 
tioned sources, in part they are given as average values calculated from analyses contained in the 
sources. These average analyses are calculated as simple arithmetical means from the individual analy- 
ses at hand. As far as the values contained in the surveys are expressly designated as average values 
only group averages are concerned. These values given for a whole group of foods (for instance, 
cheeses) were calculated from values for individual types of merchandise (for instance, fat cheese, 
half fat cheese, etc.) as a rule as weighted average values. The calculations included consideration of 
the contribution of the individual type of foods in the ane consumption of the respective groups of 
food, just prior to the war. 
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BHeihefte sur Zeit(hrift , Die Ernabrung”’ 


Zeitschrift fiir das gesamte Ernahrungswesen in Forschung, Lehre und Praxis 


Herausgegeben von der Deutschen Gesellschaft fir Ernahrungsforschung in Verbindung 
mit dem Reichsgesundheitsamt und der Reichsarbeitsgemeinschaft fir Volksernahrung 
Prasident und Vorsitzender Prof. Dr. HANS REITER, BERLIN 


REDAKTION: 
PROF. DR. > oa FLOSSNER OBERREGIERUNGSRAT DR. AGR. H. ERTEL 
BERLIN 
Direktor beim one t RPS Eee Reichsministerium des Innern, Geschaftsfihrer 


der Reichsarbeitsgemeinschaft fir Volksernahrung 


Heft 11 


abrftoff- und Pabrwertgebalt 
yon Lebensmitteln 


Bearbeitet im Statistischen Reichsamt 
in Verbindung mit dem Reichsgesundheitsamt 


1 0) 4 3 


il 
VERLAG VON JOHANN AMBROSIUS BARTH 7 LEIPZIG 
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Teil III: Reinsubstanzt abelle 


Teil II: Reinsubstanztabelle (Fortsetzung) 


| 100g genieBbare Substanz enthalten 


Mahrungs- 
und = Koble-')| Alko- | Ex- 
GenuSmittel Gewicht hydrate | hol*) | trakt*) | Kalorier 
g & 4 


d) Schaumwein | 
Deutecher und fransteischer i. D. ...........:::-. 11,0146] 5,9 98 | 7,8 51 


e) Branntwein 4 


Prereri rr erer trite it rrr ry | = =— 31, »4°) _— —_ 
Trinkbranntwein, gewdhnlicher (Kartoffel, | 
Lt ee eee = = 26,44 = — 
Weinbrand a6 i 31,45); — 7: 
Weingeist 100 Vol.-*/, : 3.4 $@6 4: = — 


Nehrungs- 
und 
GenuBmittel 


11, Alkoholfreie Getranke 
a) Fruchtséfte, Fruchtsirup 


Himbeersaft (Himbeersirup) .............s0sesseeeeee 0,15 0,69 68,9 ' 285 
DUES u's cease cceccctnessetecties ceqrastenstaiens 0,36 6,70 2,98 36 
b) SiBmoste 

Apfelsaft, unvergoren, ohne Zuckerzusstz......... 0,3 * 1,0 15,0 66 
Traubensaft, unvergoren, ohne Zuckerzusatz..... 0,7 1,0 19,9 88 


1) Biche FuBnote 1 8. 47. 
4) Siche FuGnote 2 8. 47. 
3) Siche FuBnote 3 8. 47. 
4) 32 Vol.-%». 

5) 38 Vol.-"%/y. ' 


UNITED STATES STRATEGIC BOMBING SURVEY 
LIST OF REPORTS 
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Those reports marked with an 


and Pacific wars. 
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chased from the Superintendent of Documents at the 
Government Printing Office, Washington, D. C. 


bd | 
*2 
*3 


European War 
OFFICE OF THE CHAIRMAN 


The United States Strategic Bombing Survey: Sum- 
ewe (European War) 

The Uni States — Bombing Survey: Over- 
all Report (European War) 


The Effects of Strategic Bombing on the German 
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AIRCRAFT DIVISION 


(By Division and Branch) 


Aircraft Division Industry Report 
Inspection Visits to Various Targets (Special Report) 


Airframes Branch 


je Aircraft and Aero Engine Works, Dessau, 


rmany 
Erla Maschinenwerke G m b H, Heiterblick, German 
A T G Maschinenbau, G m b H, Leipzig (Mockau), 


rman 
Gothaer y anger A G, Gotha, Germany 
Focke Wulf Aircraft Plant, Bremen, Germany 


Over-all Report 
Messerschmitt AG, j|Part A 


Augsburg, Germany ) Part B 
e Appendices I, IT, III 
Dornier Works, Friedrichshafen & Munich, Germany 
Gerhard Fieseler Werke G m b H, Kassel, Germany 
Wiener Neustaedter Flugzeugwerke, Wiener Neu- 
stadt, Austria 


Aero Engines Branch 
—- NAG Flugmotorenwerke G m b H, Bruns- 
wick, y 
Mittel-Deutsche Motorenwerke Gm b H, Taucha, 
on 
Bavarian Motor Works Inc, Eisenach & Durrerhof, 
Germany : 
go Motorenwerke A G (BMW) Munich, 
Henschel Piigniotsiedinickts Kassel, Germany 


Light Metal Branch 


Light Metals Industry{Part I, Aluminum . 
of Germany {part Il, Magnesium 
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22 
23 


24 
25 


26 


27 


28 
29 
30 
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Vereinigte Deutsche Metallwerke, Hildesheim, Ger- 


many 
Metaligussgesellschaft G m b H, Leipzig, Germany 
Aluminiumwerk G m b H, Plant No. 2, Bitterfeld, 


rmany 

Gebrueder Giulini G m b H, Ludwigshafen, Germany 

Luftschiffbau, Zeppelin G m b H, Friedrichshafen 
on Bodensee, Germany 

Wieland Werke A G, Ulm, Germany 

Rudolph Rautenbach Leichmetaligiessereien, Solin- 


gen, Germany 
ae ped Vereinigte Aluminiumwerke A G, Lunen, 
ermany 
Vereinigte Deutsche Metallwerke, Heddernheim, 
German 
etallwerke A G, Duren Wittenau-Berlin 


Duerener 
& Waren, Germany 


AREA STUDIES DIVISION 


Area Studies Division Report 

A Detailed Study of the Effects of Area Bombing 
on Hamburg 

A Detailed Study of the Effects of Area Bombing 
on oe 

A Detailed Study of the Effects of Area Bombing 
on Dusseldorf 

A Detailed Study of the Effects of Area Bombing 
on Solingen 

A Detailed Study of the Effects of Area Bombing 
on Remscheid 

A Detailed Study of the Effects of Area Bombing 
on Darmstadt 

A Detailed Study of the Effects of Area Bombing 
on Lubeck 

A Brief Study of the Effects of Area Bombing on 
Berlin, Augsburg, Bochum, Leipzig, Hagen, Dort- 
mund, Oberhausen, Schweinfurt, and Bremen 


CIVILIAN DEFENSE DIVISION 


Civilian Defense Division—Final Report 
Cologne Field Report 

Bonn Field Report 
Hanover Field Report 

Hamburg Field Report—Vol I, Text; Vol II, Exhibits 
Bad Oldesloe Field Report 

Augsburg Field Report 

Reception Areas in Bavaria, Germany 


EQUIPMENT DIVISION 
Electrical Branch 


German Electrical Neg en e Industry ig te 
Brown Boveri et Cie, Mannheim Kafertal, Germany 


Optical and Precision Instrument Branch : 
Optical and Precision Instrument Industry Report 
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Abrasives Branch 


-The German Abrasive Industry 
Mayer and Schmidt, Offenbach on Main, Germany 


Anti-Friction Branch 
The German Anti-Friction Bearings Industry 


Machine Tools Branch 


Machine Tools & Machinery as Capital Equipment 
Machine Tool Industry in Germany 
Herman Kolb. Co., Cologne, Germany 

Collet and Engelhard, Offenbach, Germany 

Naxos Union, Frankfort on Main, Germany 


MILITARY ANALYSIS DIVISION 


The Defeat of the German Air Force 

V-Weapons (Crossbow) Campaign 

Air Force Rate of Operation 

Weather Factors in Combat Bombardment Opera- 
tions in the European Theatre 

Bombing Accuracy, USAAF Heavy and Medium 
Bombers in the ETO 

Description, of RAF Bombing 

The Impact of the Allied Air Effort on German Lo- 
gistics 

MORALE DIVISION 


The Effects of Strategic Bombing on German Morale 
(Vol I and Vol II) 


Medical Branch 


The Effect of Bombing on Health and Medical Care 
in Germany 


MUNITIONS DIVISION 


Heavy Industry Branch 


The Coking Industry Report on Germany 

Coking Plant Report No. 1, Sections A, B, C, & D 
Gutehoffnungshuette, Oberhausen, Germany 
Friedrich-Alfred Huette, Rheinhausen, Germany 
Neunkirchen Eisenwerke A G, Neunkirchen, Ger- 


many , 
Reichswerke Hermann Goering A G, Hallendorf 
‘Germany 
August sues Huette A G, Hamborn, German 
Friedrich Krupp A G, Borbeck Plant, Essen, Ger- 
many 
Dortmund Hoerder Huettenverein, A G, Dortmund, 
Germany . 
Hoesch A G, Dortmund, Germany ~— 
Bochumer Verein fuer Gusstahlfabrikation A G, 
Bochum, Germany 


Motor Vehicles and .Tanks Deak 


German Motor Vehicles Industry Report 

Tank Industry Report —~ 

Daimler Benz A G, Unterturkheim, German 

Renault Motor Vehicles Plant, Billancourt, Paris 

Adam Opel, Russelheim, Germany 

Daimler Benz-Gaggenau Works, Gaggenau, Germany 

Maschinenfabrik ~ Augsburg-Nurnberg, Nurnberg, 
Germany 

Auto Union A G, Chemnitz and Zwickau, Germany 

Henschel & Sohn, Kassel, Germany 

Maybach Motor Works, Friedrichshafen, Germany 


' Voigtlander, Maschinenfabrik A G, Plauen, Germany 


Volkswagenwerke, Fallersleben, Germany 
Bussing NAG, Brunswick, Germany 
Muehlenbau Industrie A G (Miag) Brunswick, Ger- 


many 
Friedrich Krupp Grusonwerke, Magdeburg, Germany 
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Submarine Branch 


German Submarine Industry Report 

Maschinenfabrik Augsburg-Nurnberg A G, Augs- 
burg, Germany 

Blohm and Voss Shipyards, Hamburg, Germany 

Deutschewerke A. G. Kiel, Germany 

Deutsche Schiff und Maschinenbau,. Bremen, Ger- 
many 

Friedrich Krupp Germaniawerft, Kiel, Germany 

Howaldtswerke A. G, Hamburg, Germany 

Submarine Assembly Shelter, Farge, Germany _ 

Bremer Vulkan, Vegesack, Germany 


Ordnance Branch 


Ordnance Industry Report 

Friedrich Krupp Grusonwerke A. G Magdeburg 
Germany 

Bochumer Verein fuer Gusstahlfabrikation A G, 
Bochum, German 

Henschel & Sohn, Piet Germany 

Rheinmetall-Borsig, Dusseldorf, Germany. 

Hermann Goering Werke, Braunschweig, Hallendorf, 
Germany 

Hannoverische Maschinenbau, Hanover, Germany 

Gusstahlfabrik Friedrich Krupp, Essen, Germany 


OIL DIVISION 


Oil Division, Final Report 

Oil Division, Final Report, Appendix . 

Powder, Explosives, Special Rockets and Jet Pro- 
ellants, War Gases and Smoke Acid (Ministerial 
eport #1) 

Underground and Dispersal Plants in Greater Ger- 


many 
The German Oil Industry, Ministerial Report Team 


78 
Ministerial Report on Chemicals 


Oil Branch 


Ammoniakwerke Merseburg G m b H, Leuna, Ger- 
many—2 Appendices. : 
Braunkohle Benzin A G, Zeitz and Bohlen, Germany 
Wintershall A G, Leutzkendorf, Germany 
Ludwigshafen-Oppau Works of I G Farbenindustrie 
- A G, Ludwigshafen, Germany 
Ruhroel Hydrogenation Plant, Bottrop-Boy, Ger- 
many, Vol, 1, Vol. II 
Rhenania Ossag Mineraloelwerke A G, Harburg 
Refinery, Hamburg, Germany 
Rhenania Ossag Mineraloelwerke A G, Grasbrook 
Refinery, Hamburg, Germany 
Rhenania Ossag Mineraloelwerke A G, Wilhelmsburg 
Refinery, Hamburg, Germany 
. Gewerkschaft Victor, Castrop-Rauxel, Germany, Vol. 
I & Vol. II 
Europaeische Tanklager und Transport A G, Ham- 
burg, Germany - 
Ebano Asphalt Werke A G, Harburg Refinery, Ham- 
burg, Germany Te 
Meerbeck Rheinpreussen Synthetic Oil Plant—Vol. I 
& Vol. Il 


Rubber Branch 


Deutsche Dunlop Gummi Co., Hanau on Main, 
Germany 

Continental Gummiwerke, Hanover, Germany 

Huels Synthetic Rubber Plant 

Ministerial Report on German Rubber Industry 


Propellants Branch 


130 Elektrochemischewerke, Munich, German 

131 Schoenebeck ge Plant, Lignose Dotendviot 
Werke Gm b Bad Salzemen, Germany 

132 Plants of Dynamit "A G, Vormal, Alfred Nobel & Co, 
Troisdorf, Clausthal, Drummel and Duneberg, 
Germany 

1383 Deutsche Sprengchemie GmbH, Kraiburg, Germany 


OVER-ALL ECONOMIC EFFECTS DIVISION 
134 Over-all Economic Effects Division Report 


Gross National Product... _____ Special papers 
- Kriegseilberichte_..—_..-._-- which together 
Herman Goering Works_----_-_- comprise the 
Food and Agriculture_________ above report 


134a Industrial Sales Output and Productivity 


PHYSICAL DAMAGE DIVISION 


134b Physical Damage Division Report (ETO) 

135 Villacoublay Airdrome, Paris, France 

136 Railroad Repair Yards, Malines, Belgium 

137 Railroad Repair Yards, Louvain, Belgium 

138 Railroad Repair Yards, Hasselt, "Belgium 

139 Railroad Repair Yards, Namur, Belgium 

140 Submarine Pens, Brest, France 

141 Powder Plant, Angouleme France 

142 Powder Plant, Bergerac, France 

148 Coking Plants, Montigny & Liege, Belgium 

144 Fort St. Blaise Verdun roup, Metz, France 

145 Gnome et Rhone, Limoges, France 

146 Michelin Tire Factory, Clermont-Ferrand, France 

147 Gnome et Rhone Aero Engine Factory, "Le Mans, 
France 

148 Kugelfischer Bearing Ball Plant, Ebelsbach, Germany 

149 Louis Breguet Aircraft Plant, Toulouse, France 

150 S. N.C. A.S. E. Aircraft Plant, Toulouse, France 

151 A.I. A. Aircraft Plant, Toulouse, France 

152 V Weapons in London 

153 City Area of Krefeld 

154 Public Air Raid Shelters in Germany 

155 Goldenberg Thermal Electric Taveen Station, Knap- 
sack, Germany 

156 Brauweiler Transformer & Switching Station, Brau- 

_ weiler, German 

157 Storage Depot, Nahbollenbach, Germany 

158 Railway and Road Bridge, Bad Manatee. Germany 

159 Railway Bridge, Eller, Germany 

160 Gustloff-Werke Weimar Weimar, Germany 

161 Henschell & Sohn G m b He Kassel, Germany 

162 Area Survey at Pirmasens, Germany 

163 Hanomag, Hanover, Germany , 

164 MAN Werke Augsburg, Augsburg, Germany | 

165 Friedrich Krupp A G, Germany 

(166 pas Messhinennarke GmbH, Hetterblick, Ger- 


167 AT TG. Maschinenbau G m b H, Mockau, Germany 

168 Erla Maschinenwerke G m b H, Mockau, Germany 

169 Bayerische Motorenwerke, Durrerhof, Germany 

170 ee Motorenwerke G m b H, Taucha, 
rman 

171 Subthsring | Pens Deutsche-Werft, Hamburg, Germany 

172 Multi-Storied Structures, Hamburg, Germany 

173 Continental Gummiwerke, Hanover, Germany 

174 Kassel Marshallin Yards, Kassel, Germany 

175 Ammoniawerke, erseburg-Leuna, German 

176 Brown Boveri et Cie, Mannheim, Kafertal, Germany 

177 Adam Opel A G, Russelsheim, Germany 

178 Daimler-Benz A G, Unterturkheim, Germany 

179 Valentin Submarine Assembly, Farge, Germany 

180 Volkswaggonwerke, Fallersleben, Germany 

181 Railway Viaduct at Bielefeld German y. 

182 Ship Yards Howaldtswerke, Hamburg, Germany 

183 Blohm and Voss Shipyards, Hamburg, Germany 
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Daimler-Benz A G, Mannheim, Germany 

Synthetic Oil Plant, Meerbeck- Hamburg, Germany 

Gewerkschaft Victor, Castrop-Rauxel, Germany 

Klockner Humboldt "Deutz, Im, Germany 

Ruhroel Hydrogenation Plant, Bottrop-Boy , Germany 

Neukirchen Eisenwerke A a. Neukirchen, Germany 

Railway Viaduct at Altenbecken, Germany 

Railway Viaduct at Arnsburg, Ge ermany 

Deurag-Nerag Refineries, Misburg, Germany 

Fire Raids on German Cities 

I G Farbenindustrie, Ludwigshafen, Germany, Vol I 
& Vol IT 

Roundhouse in Marshalling Yard, Ulm, Germany 

I G Farbenindustrie, Leverkusen, ‘Germany 

Chemische- Werke, Huels, Germany 

Gremberg Marshalling Yard, Gremberg, Germany 

Locomotive Shops and Bridges at Hamm, Germany 


TRANSPORTATION DIVISION 


The Effects of Strategic Bombing on German Trans- 
portation ; 

Rail Operations Over the Brenner Pass 

Effects of Bombing on Railroad Installations in 
Regensburg, Nurnberg and Munich Divisions 

German Locomotive Industry During the War 

German Military Railroad Traffic 


UTILITIES DIVISION 


German Electric Utilities Industry Report 

1 to 10 in Vol I “Utilities Division Plant Reports” 
11 to 20 in Vol II “Utilities Division Plant Reports” 
21 Rheinische-Westfalische Elektrizitaetswerk A G 
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Summary Report (Pacific War) 
Japan’s Struggle to End The War 
The Effects of Atomic Bombs on Hiroshima and 


Nagasaki 
CIVILIAN STUDIES 
Civilian Defense Division 


Field Report Covering Air Raid Protection and Allied 


Subjects, Tokyo, Japan 
Field Report Covering Air Raid Protection and Allied 


Subjects, Nagasaki, Japan 
Field Report Covering Air Raid Protection and Allied 


Subjects, Kyoto, Japan 
Field Report Covering Air Raid Protection and Allied 


Subjects, Kobe, Japan 
Field Report Covering Air Raid Protection and Allied 


Subjects, Osaka, Japan 


' Field Report Covering Air Raid Protection and Allied 


Subjects, Hiroshima, Japan—No. 1 
Summary Report Covering Air Raid Protection and 


Allied Subjects in Japan 
Final Report Covering Air Raid Protection and 


Allied Subjects in Japan 
Medical Division 
The Effects of Bombing on Health and Medical Serv- 
ices in Japan 
The Effects Of Atomic Bombs on Health and Medical 
Services in Hiroshima and Nagasaki 
Morale Division 


The Effects of Strategic Bombing on Japanese Morale 
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#22 
#23 
#24 
#25 
#26 
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‘ECONOMIC STUDIES 
Aircraft Division 


The Japanese Aircraft Industry 
Mitsubishi Heavy Industries, Ltd. 
Corporation Report No. I 
(Mitsubishi Jukogyo KK) 
(Airframes & Engines) 
Nakajima Aircraft Company, Ltd. 
.Corporation Report No. II 
(Nakajima Hikoki KK) 
-(Airframes & Engines) 
Kawanishi Aircraft Company 
Corporation Report No. III 
(Kawanishi Kokuki Kabushiki Kaisha) 
(Airframes) 
Kawasaki Aircraft Industries Company, Inc. 
Corporation Report No. IV 
Kawasaki Kokuki Kabushiki 
Kaisha) 
(Airframes & Engines) 
Aichi Aircraft Company 
Corporation Report No. V 
(Aichi Kokuki KK) 
(Airframes & Engines) 
Sumitomo Metal Industries, Propeller Division 
Corporation Report No. VI - 
(Sumitomo Kinzoku Kogyo KK, Puropera 
Seizosho) 
(Propellers) 
Hitachi Aircraft Company 
Corporation Report No. VII 
(Hitachi Kokuki KK) 
(Airframes & Engines) 
Japan International Air Industries, Ltd. 
Corporation Report No. VIII 
(xippon Kokusai Koku Kogyo KK) 
Airframes) 
Japan Musical Instrument Manufacturing Company 
Corporation Report No. IX 
(Nippon Gakki Seizo KK) 
(Propellers) i 
Tachikawa Aircraft Compan 
Corporation Report No. ° 
(Tachikawa Hikoki KK) 
(Airframes) 
Fuji Airplane Company 
Corporation Report No. XI 
Fuji Hikoki KK) 
Airframes) 
Showa Airplane Company 
Corporation Report No. XII 
(Showa Hikoki Kogyo KK) 
(Airframes) 
Ishikawajima Aircraft Industries Company,Ltd. 
Corporation Report No. XIII 
(Ishikawajima Koku Kogyo Kabushiki 
Kaisha) 
(Engines) 


Kogyo 


Nippon Airplane Company 


Corporation Report No. XIV 
(Nippon Hikoki KK) 
(Airframes) 
Kyushu Airplane Company 
Corporation Report No. XV 
(Kyushu Hikoki KK) 
(Airframes) 
Shoda Engineering Company . 
Corporation Report No. XVI 
(Shoda Seisakujo) 
(Components) 
Mitaka Aircraft Industries 
Corporation Report No. XVII 
(Mitaka Koku Kogyo Kabushiki Kaisha) 
(Components) 


*33 Nissan Automobile Company 
Corporation Report No. XVIII 
(Nissan Jidosha KK) 
(Engines) 
*34 Army Air Arsenal & Navy Air Depots 
Corporation Report No. XIX 
(Airframes and Engines) 
*35 Underground Production of Japanese Aircraft 
Report No. XX 


Basic Materials Division 
*36 Coal and Metals in Japan’s War Economy 


Capital Goods, Equipment and Construction Division 


*37 The Japanese Construction Industry 
*38 Japanese Electrical Equipment 
*39 The Japanese Machine Building Industry 


. Electric Power Division 


*40 The Electric Power Industry of Ja 
*41 The Electric Power Industry of 


ports) 


apan (Plant Re- 


Manpower, Food and Civilian Supplies Division 


*42 The Japanese Wartime Standard of Living and Utili- 
zation of Manpower 


Military Supplies Division 


Japanese War Production Industries 
*44 Japanese Naval Ordnance 
45 Japanese Army Ordnance 
*46 Japanese Naval Spippaliging 
Japanese Motor Vehicle Industry 
Japanese Merchant Shipbuilding 


Of] and Chemica! Division 


49 Chemicals in Japan’s War 

50 Chemicals in fepent War—Appendix 
51 Oii in Japan’s War 

52 Oil in Japan’s War—Appendix 


Over-all Economic Effects Division 


*53 The Effects of Strategic Bombing on Japan’s War 
Economy (Including Appendix A: U. 8. Economic 
Intelligence on Japan—Analysis and Comparison; 
Appendix B: Gross National Product on Japan 
and Its Components; Appendix C: Statistical 
Sources). 

Transportation Division 

*54 The ee Against Japanese Transportation, 1941- 

1945 
Urban Areas Division 

*55 Effects of Air Attack on Japanese Urban Economy 
(Summary cay ee 

*56 Effects of Air Attack on Urban Complex Tokyo- 
Kawasaki- Yokohama 

a Effects of Air Attack on the City of Nagoya 


Effects of Air Attack on Osaka-Kobe-Kyoto 
59 Effects of Air Attack on the City of Ne oki 
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